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I         NAVAL  ADMINISTRATION  AND  ORGANIZATION. 
^^m  Motto  :  The  Country — The  Service — The  Individual. 

^^^^_  By  Lieutenant  John  Hood,  U,  S.  Navy. 

It  is  with  considerable  hesitation  that  the  writer  selects  so 
broad  and  comprehensive  a  subject  as  Naval  Adniinistration  and 
Organization  for  the  theme  of  an  essay;  but  existing  conditions 
leave  so  much  to  be  desired  in  both  the  administration  and  organ- 
ization of  the  Navy  that  any  honest  effort  for  improvement,  how- 
ever imperfect,  may  do  some  good,  and  will  at  least  do  no  harm. 

The  treatment  of  so  extensive  a  subject  in  a  limited  space  per- 
mits of  only  very  general  ideas  being  given,  and  very  broad  lines 
being  drawn;  and  the  remarks  that  follow  are  not  offered  as  a 
structure  complete  in  all  its  parts,  but  rather  as  a  mere  frame- 
work of  suggestion  to  those  who  have  the  interests  of  the  service 
at  heart,  in  the  hope  that  abler  hands  may  take  up  the  work  and 
carry  it  to  full  completion. 

As  it  stands  to-day,  the  Navy  could  hardly  be  said  to  be  more 
than  an  aggregation  of  individuals,  without  proper  cohesion,  or 
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ian=i;cj;«=5.  "i;cii;«p=jen=<  -w^iui  ~a-  r  sb:irli  re.  vsrcixig  with 
-jzit  zr=rpn>3't  zze  •±.-t  a.TTT-*?"— V- -  ssi  r^rrrj  ;£  :ie  cuuatrj. 
Tba;  is  ~*  f=al  «=)i  f  rr  ~-*  trs-rzrziszz  :c  -w^irr  *Z  jj"«rs  oi  the 
vtrrir*   siiizli   scrrre.   iri  ir-t  rt=ar»:«   rai   ac^;^escK3as  dot 

Tht  *-r;sr:-=an^  s*l*rzi-i  f  :c  iisozssrc  -w^I  be  aken  iq>  in 
~*  yrz-tr  c-t  ~-c  m  grfsi:  ht&i^  ;c  lis  TTtf-  isc  we  wiH  ducnss 
first— 

N&ral  a^r^--:-s~ar-->r-,  -^  :hi  — ~  •  r-f  tie  Trrzer,  iaclades  all 
th:3|^s  perai-'-.g  :o  the  directj-r:  c:  ihi  mril  ?:oct  oc  ihe  comi- 
irj-;  :he  orga-:7ar:>ii  oi  '±e  Xavv  Depirrr^c:::  oc  ceairal  office 
oi  n&val  adrrinistraiion.  and  irs  i7prrsrc=is::r  rso  Htc  proper 
•ii visions  and  subdivisicns :  uie  cinectrc^n  and  c:^!^^!  «  die  naml 
jyirTiocnel:  and  the  foraiadoa.  direction  and  controt  oi  fleets. 

Up  to  the  present  time  it  would  be  mrre  than  boCd  to  say  diere 
hsi%  •ve'rn  any  naval  administration  at  all  in  the  tme  sense  of  the 
t«rni.  Certainly  there  has  been  no  nxed  naval  policy,  nor  any 
loijfica],  consecutive  system  of  development.  .\s  new  needs  have 
ari«en  from  time  to  time,  a  new  bureau  or  a  new  ofice  has  been 
creattd  here  and  there,  and  grafted  on  the  old  system  without 
any  proper  co-ordination,  or  logical  plan  for  future  development. 
Th<  re»ult  has  been  a  heterogeneous  mass  of  old  and  new.  with- 
'/ut  Cfjhtskrti  of  parts  or  unity  of  design,  and  with  frequent 
rivHrkh  between  parts  where  there  should  have  been  nothing 
f/Ot  Vz-'/peration.  The  law  of  its  growth  has  been  the  expediency 
'//  thf:  moment,  and  reason,  logic  and  foresight  have  had  little  or 
no  j/art  in  its  development.  It  may  be  said  to  exist  only  by  the 
UfTtf.  of  f:u%tom,  and  to  attain  any  degree  of  efficiency  only  by 
lie-  »tf*-nirfh  and  character  of  many  eminent  bureau  chiefs. 

'I  hU  »j/if  it  of  following  the  law  of  expediency,  rather  than  logi- 
ik\  |/l;ifi  an/1  fcyntcm,  permeates  the  entire  naval  establishment, 
hui  tii'/fi:  i-ftiKrfrially  its  administration,  and  has  done  more  to 
'Uhy  frii«-  naval  growth  than  any  other  cause.  It  is  founded  on 
III*-  »/i//fal  wakn«'»*«'»  of  some,  the  personal  ambitions  and  jeal- 
o«i»j#'»  of  oili«T«i,  and  the  want  of  foresight  and  ideas  of  false 
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economy  of  all ;  and  the  sooner  it  is  swept  aside,  and  reason  and 
logic  substituted  therefor,  the  better  it  will  be  for  both  the 
country  and  the  service. 

It  may  be  accepted  as  an  axiom  that  all  creations— whether  of 
the  intellect  or  the  hands — that  are  destined  to  live  and  bear  good 
fruit  are  founded  on  reason  and  the  natural  order  of  things ;  and 
since  we  wish  our  naval  administration  to  be  a  living  force  in 
itself,  and  not  dependent  entirely  on  the  force  and  character  of 
passing  individuals,  let  us  see  if  it  is  not  possible  to  organize  it 
on  a  natural  and  logical  basis,  to  the  end  that  naval  development 
may  be  continuous  and  progressive,  despite  the  short-comings 
and  failures  of  any  individual  heads  or  chiefs. 

It  is  a  necessary  consequence  of  otir  form  of  government  that 
the  official  head  of  the  Navy  shall  be  a  civilian  who  usually  goes 
into  office  nonconversant  with  naval  duties,  customs  and  tradi- 
tions. While  this  has  its  disadvantages,  in  that  it  frequently 
exposes  questions  of  a  purely  technical  nature  to  the  decision  of 
one  necessarily  ignorant  of  their  bearings,  it  has  the  undoubtedly 
great  advantage  of  supplying  the  Navy  with  a  head  free  from 
the  contamination  of  service  cliques  and  corps,  and  of  giving  it 
an  impartial  arbitrator  in  service  disagreements.  In  many  ways 
it  would  tend  much  more  to  thorough  efficiency  if  the  head  of 
the  service  knew  and  felt  all  its  aims  and  needs,  and  were  in  full 
personal  sympathy  with  it;  but  this  same  result  can  be  attained, 
to  a  great  extent,  by  the  proper  selection  of  his  subordinates; 
and  our  system  of  placing  a  non-naval  and  military  man  at  the 
head  of  the  navy  is,  perhaps,  the  wisest  that  could  be  designed. 
However,  whether  it  be  wise  or  unwise,  the  system  will  always 
be  followed  as  long  as  our  government  lasts,  and  further  discus- 
sion of  it  is  useless;  and  we  will  proceed  to  the  consideration  of 
what  improvement  may  be  accomplished  under  him. 

As  at  present  constituted,  the  affairs  of  the  Navy  Department 
are  administered  by  a  number  of  independent,  or  semi-independ- 
ent, bureaus  and  offices,  sometimes  working  together — though 
more  through  accident  than  design — ^but  more  frequently  at  odds, 
and  with  little  or  no  military  subordination  and  sequence  or 
natural  and  logical  groupings.  If  the  matter  be  looked  at 
broadly,  from  either  a  statesmanlike  or  a  military  point  of  view, 
the  whole  comprehensive  subject  of  naval  administration  natur- 
ally and  logically  divides  itself  into  two,  and  only  two,  great  divi- 
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sions — 1st,  that  of  the  personnel,  and  2d,  that  of  materiel.  There-' 
fore,  logically  and  naturally,  the  affairs  of  the  Navy  should  be! 
administered  under  these  two  heads,  and  under  these  two  only. 
For  all  division  of  responsibility  beyond  that  required  by  reason 
and  logic  tends  to  weaken  the  responsibility  and  promote  care- 
lessness, diffusion  and  general  inefficiency. 

The  Division  of  the  Personnel  should  comprise  all  that  relates 
to  the  naval  personnel,  its  training,  discipline  and  detail;  all  that 
relates  to  preparation  and  plans  for  war  and  action;  all  that  re- 
lates to  the  direction  and  control  of  commissioned  ships  and 
fleets;  or,  generally,  all  that  pertains  to  the  Navy  as  a  military 
and  fighting  organ iaiation. 

The  Division  of  Materiel  should  comprise  all  that  relates  to 
the  design,  construction,  equipment  and  maintenance  of  ships, 
ordnance,  machinery,  yards,  docks,  etc.;  or,  generally,  everjthing 
that  pertains  to  the  creation  and  maintenance  "in  being  "  of  the 
most  efficient  and  largest  fleet  allowed  by  the  laws. 

Just  as  naturally  as  the  whole  administrative  system  divides 
itself  into  these  two  great  heads,  these  divide  themselves  into 
certain  subdivisions,  that  will  be  discussed  under  their  appro- 
priate heads. 

Personnel. 

Taking  the  divisions  in  the  order  of  their  importance,  we  will 
consider  first  the  personnel.  This  division  should  have  for  its 
chief  an  officer  who  would  be  the  true  military  head  of  the  Navy. 
He  should  be  carefull)'  selected  from  the  highest  grade  of  the 
line,  and,  as  Chief  of  Personnel,  should  be  the  ranking  officer  of 
the  Navy.  He  should  be  the  chief  adviser  of  the  Secretary  in  alt 
matters  of  naval  policy,  and  should  direct  and  be  responsible 
for  all  the  matters  above  enumerated  as  comprising  the  Division 
of  Personnel. 

No  one  thing  has  done  more  to  foster  laxity  of  discipline,  de- 
velop insubordination,  and  check  the  growth  of  a  proper  military 
spirit  and  "  esprit  de  corps  "  than  the  want  of  this  military  head ; 
and  until  such  is  established  all  hope  of  thorough  reform  and  of 
moulding  the  Navy  into  as  perfect  a  fighting  machine  as  human 
nature  permits  is  vain. 

Heretofore  the  duties  of  a  semi-military  head  have  been  per- 
formed by  the  Chief  of  Bureau  of  Navigation;  but  his  scope  has 
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been  far  too  Hmited,  and  his  position  too  anomalous  to  accom- 
plish much  good — in  a  military  sense.  What  is  needed  is  a 
genuine  military  head,  recognized  by  the  law  and  by  the  service 
as  such;  and  such  a  head  should  be  the  Chief  of  Personnel. 

For  the  administration  of  naval  affairs  relating  to  personnel, 
the  Division  of  Personnel  should  be  composed  of  the  following 
branches  or  subdivisions: 

(i)  The  General  Staff. — This  most  important  of  the  subdivi- 
sions of  personnel  is  yet  all  to  be  formed,  except  such  small 
parts  of  its  duties  and  functions  as  have  heretofore  been  per- 
formed by  the  War  College  and  Office  of  Naval  Intelligence, 
From  the  nature  of  the  requirements  of  a  general  staff,  its  forma- 
tion in  completed  perfection  can  onlj'  be  an  accomplishment  of 
time.     Hence  its  development  should  be  begun  at  once. 

The  official  and  legal  recognition  of  a  general  staff  and  the 
selection  of  a  proper  chief,  with  a  limited  corps  of  assistants, 
and  with  the  Office  of  Naval  Intelligence  and  the  War  College 
placed  under  him,  would  be  a  long  step  in  the  right  direction. 

The  Chief  of  the  General  StafJ  should  be  next  in  rank  in  the 
personnel  branch  of  the  service  to  the  Chief  of  Personnel,  and 
should  occupy  towards  that  chief  the  same  position  that  the  latter 
does  to  the  Secretary.  He  should  be  the  chief  adviser  of,  and 
replace  the  Chief  of  Personnel  in  case  of  absence,  sickness  or 
temporary  disability. 

(2)  Bureau  of  Naval  Organization  and  of  Detail— This  bureau 
should  have  charge  of  the  organization  of  ships'  complements, 
of  squadrons  and  fleets,  of  all  drills  and  systems  of  military 
instruction,  of  keeping  the  records  of  all  officers  and  men  in  the 
naval  service,  and  of  the  detail  of  all  officers  and  men  to  ships 
and  stations  for  the  utilization  of  the  varying  talents  of  all  to 
the  best  interests  of  the  service. 

Perhaps  there  is  no  subject  connected  with  naval  administra- 
tion that  requires  more  tact  and  fine  judgment  than  the  detailing 
of  officers  and  men  to  fill  the  positions  for  which  they  are  best 
fitted,  and  for  the  best  interests  of  the  government;  and  there  is 
none  that  has  usually  received  less  attention,  especially  in  the 
lower  grades.  Our  present  system  requires  all  men  to  be  all 
things,  and  attempts  to  elinrjinate  human  nature  from  the  most 
human  of  all  problems — the  control  and  handling  of  men.  It 
would  be  difficult  to  find  an  officer  of  20  years'  experience  who 


NAVAL  ADMINISTRATION  AND   OBGANIZATIOX. 


has  not  at  some  time  in  his  career  sailed  with  an  executive  officer 
who  could  not  execute,  a  nav'igator  who  could  not  navigate,  and 
a  watch  officer  who  could  neither  control  the  crew  nor  handle 
the  ship.  Each  of  these  officers  may  have  been  excellent  on  some 
other  line  of  duty;  but  the  system  required  that  he  should  fill  a 
position  for  which  he  was  unfitted,  to  the  loss  of  discipline  and 
efficiency,  or  the  hazarding  of  the  lives  of  a  ship's  company  and 
the  safety  of  the  ship.  The  duties  of  the  Navy  are  so  varied  that 
there  is  room  for  talent  of  all  kinds,  and  the  "  detail "  duty  of 
this  bureau  should  be  one  that  receives  the  most  careful  consid- 
eration, and  the  personal  supervision  of  its  chief. 

(3)  The  Office  of  Naval  and  Military  Law  and  Discipline.' — This 
office  should  have  cognizance  of  all  matters  pertaining  to  the 
administration  of  law  and  justice  in  the  Navy,  and  the  enforce- 
ment of  discipline  under  the  laws.  It  is  essentially  a  branch  of 
the  personnel,  and  should  therefore  be  placed  under  the  direction 
of  its  chief.  The  head  of  the  office  should  be  known  as  the 
Judge  Advocate  General,  and  should  be  chosen  from  the  active 
officers  of  the  Navy  well  versed  in  military  law,  and  in  close  touch 
with  naval  customs  and  the  needs  of  naval  discipline.  This  close 
touch  with  naval  customs  and  needs  being  as  essential  to  the  effi- 
cient administration  of  naval  justice  and  discipline  as  a  knowledge 
of  the  law;  the  term  of  office  of  the  Judge  Advocate  General 
should  never  exceed  eight  years,  and  would  be  better  limited  to 
four. 

One  of  the  first  duties  of  this  office  should  be  the  preparation, 
for  submission  to  Congress,  of  a  new  code  of  laws  for  the  admin- 
istration of  justice  in  minor  ofTences,  the  clearer  separation  of 
minor  and  grave  offenses,  and  the  general  simplification  of  the 
administration  of  law  as  conducted  in  the  Navy  to-day.  The 
necessity  for  this  simplification,  and  of  the  proper  classification 
of  offenses  and  punishments  by  law  is  at  the  present  time  one 
of  the  most  urgent  needs  of  the  Navy  for  the  maintenance  of 
discipline, 

(4)  The  Hydrograpkic  Office. — This  office,  as  now,  should  have 
charge  of  the  collection  and  dissemination  of  nautical  informa- 
tion of  all  kinds;  and  the  preparation  of  the  charts,  books,  etc., 
needed  for  the  proper  navigation  of  the  active  fleet  in  all  parts 
of  the  world.  The  work  of  this  office  is  purely  professional,  and 
has  no  connection  whatever  with  the  materiel  of  ships.  Therefore 
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It  is  difficult  to  see  why  it  should  be  placed  under  an  essentially 
materiel  branch  of  the  service,  as  at  present,  when  logically  it 
should  come  under  the  control  of  the  division  that  would  natur- 
I      ally  apportion  and  direct  its  work. 

^^  Materiel. 

^     Before  taking  up  the  detail  discussion  of  this  great  division 
I      of  the  Navy,  it  might  be  well  to  preface  it  with  some  general 
remarks  on  the  advisability  of  its  consolidation. 

As  the  department  is  at  present  organized,  the  affairs  of  the 
materiel  of  the  Navy  are  administered,  under  the  Secretary,  by  a 
number  of  equal,  co-ordinate,  independent  heads,  frequently  dis- 
agreeing among  themselves  from  that  ineradicable  trait  in  human 
nature  that  causes  almost  every  individual  to  magnify  the  im- 
portance of  the  part  of  any  joint  work  designed  by  himself. 
These  disagreements — most  usually  on  technical  questions,  and 
arising  from  honest  differences  of  opinion — ^must  be  referred  for 
decision  to  the  Secretary,  who,  however  great  his  ability,  has 
rarely  the  technical  education  and  training  that  would  fit  him  to 
^^decide  them  to  the  best  advantage. 

^P  The  parts  of  a  modern  ship  are  so  various,  and  involve  so  many 
^distinct  professions,  that  many  minds  are  necessarily  engaged  in 
evolving  the  finished  vessel.  The  constructor,  the  engineer,  the 
ordnance  officer,  have  each  and  all  been  necessary  to  form  the 
completed  whole,  and  many  compromises  have  been  made  be- 
tween them  from  the  inception  of  the  plan  to  the  time  the  finished 
ship  is  ready  for  service.  That  in  the  adjustment  of  these  com- 
promises many  disagreements  should  arise  is  only  human:  and, 
I  in  the  opinion  of  the  writer,  their  settlement,  and  the  general 
building  of  the  Navy,  would  be  much  facilitated  if  there  were  a 
common  head  to  all  the  branches  engaged  in  work  on  materiel 
with  sufficient  technical  knowledge  and  experience  of  ships  to 
decide  the  question  intelligently,  and  with  sufficient  authority  to 
settle  them.  Not  only  would  the  work  be  much  facilitated,  but 
the  Secretary  would  be  relieved  from  a  most  onerous  duty,  and 
one  that  he  must  have  frequently  felt  himself  unqualified  to  fill. 
Although  men  of  the  high  attainments,  broad  technical  knowl- 
edge and  administrative  ability  necessary  to  fill  successfully  the 
responsible  position  this  head  must  occupy  are  tiot  common  in 
any  profession,  there  are,  and  always  will  be,  a  rare  few  in  the 
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Navy,  as  there  are  in  all  other  great  professions ;  and  from  these 
few  the  head  or  chief  of  materiel  should  be  chosen.  It  is  the 
same  type  of  men  that  are  found  filling  the  positions  of  general 
managers  and  superintendents  of  all  the  great  industrial  enter- 
prises of  civil  life. 

Though  a  chief  of  specialists,  he  need  not  be  a  specialist  him- 
self; but  must  be,  however,  a  man  of  extensive  mechanical  ability, 
and  of  broad  experience  of  ships  at  sea  under  all  conditions  of 
service;  and,  above  all,  of  great  executive  ability. 

He  should  by  law  be  the  officer  next  in  rank  in  the  Navy  to 
the  Chief  of  Personnel,  and  should  be  the  chief  adviser  of  the 
Secretary  in  all  matters  relating  to  the  creation  and  maintenance 
of  fleets,  and  should  have  control  and  direction  of  all  navy  jrards 
and  repair  stations. 

Consolidated  under  his  authority,  instead  of  being  the  inde- 
pendent co-ordinate  powers  they  are  to-day,  should  be  the  fol- 
lowing subdivisions: 

(i)  The  Bureau  of  Construction. — ^This  bureau  should  have  cog- 
nizance of  all  the  affairs  of  materiel  relating  to  the  design,  con- 
struction and  repair  of  ships,  docks  and  stations,  and  should 
have  the  care  of  all  navy  yards  and  repair  stations.  Its  chief 
and  assistants  should  be  constructors  and  constructing  engineers 
of  the  highest  type  obtainable ;  and  the  chief  should  bear  the 
same  relation  to  the  chief  of  materiel  that  that  chief  bears  to  the 
Secretary, 

The  present  bureau  of  yards  and  docks,  and  the  system  that 
has  heretofore  prevailed  of  laying  out  and  designing  our  navy 
yards  and  stations  under  many  heads  would  seem  to  be  illogical, 
and  has  certainly  led  to  much  unnecessary  expense  and  confu- 
sion. The  placing  of  the  whole  navy-yard  system  under  the  one 
head  that  controls  the  great  bulk  of  the  work  done  in  them, 
would  seem  to  be  reasonable,  and  would  undoubtedly  lead  to 
economy,  efficiency,  and  to  the  adoption  of  a  systematic  plan  in 
the  arrangement  of  shops  and  buildings. 

(2)  The  Bureau  of  Engineering. — ^This  bureau  should  comprise 
everything  relating  to  the  design,  construction  and  management 
of  all  machinery  in  the  Navy,  both  ashore  and  afloat,  except  that 
relating  to  ordnance.  Its  chief  and  assistants  should  be  mechan- 
ical engineers  of  the  highest  order;  and,  to  be  such,  can  be 
nothing  else. 
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(3)  The  Bureau  of  Ordnance.~Thh  bureau  should  have  cog- 
nizance of  the  design,  building  and  care  of  all  ordnance,  ordnance 
raaterial  and  appliances,  and  of  all  armor  used  in  the  Navy;  and 
have  control  of  all  naval  gun  foundries  and  proving  grounds. 

The  handling  and  management  of  naval  guns  and  all  their 
^purtenances  being  distinctly  among  the  primary  duties  of  the 
line,  the  chief  and  assistants  of  this  bureau  should  be  chosen 
from  that  branch  of  the  service  from  among  those  who  have 
made  a  speciafty  of  ordnance  matters  by  natural  predilection. 

Moreover,  excellence  in  design  and  construction  can  only  be 
attained  by  the  application  of  the  intimate  knowledge  and  exper- 
ience gained  in  the  actual  use  of  the  guns  and  their  appliances  in 
all  the  varying  conditions  of  active  service.  This  knowledge  and 
experience  can  only  be  obtained  at  sea;  and,  therefore,  the  ord- 
nance expert  must  be  also  a  sea-going  officer,  and  should  never 
be  segregated  from  the  sea-going  line  into  a  distinct  and  indi- 
vidual corps. 

(4)  The  Bureau  of  Equipment. — This  bureau  should  control  the 
fitting  and  arrangement  of  the  entire  equipment  of  vessels,  except 
that  of  ordnance  and  machinery. 

The  chief  and  assistants  of  this  bureau  should  be  taken  from 
the  line  of  the  Kavy,  as  full  knowledge  of  the  necessities  of  ship 
equipment  can  only  be  acquired  by  those  who  actually  go  to  sea 
in  ships,  and  learn  from  daily  experience,  in  the  varying  condi- 
tions of  sea  life,  what  is  actually  needed  for  thorough  efficiency. 

In  addition  to  the  subdivisions  enumerated  above,  the  adminis- 
tration of  the  Navy  requires  two  other  important  branches  which 
are  not  so  logically  classible  as  being  wholly  of  either  the  per- 
sonnel or  materiel  as  those  already  mentioned;  and  are  yet  not 
of  the  primary  importance  that  requires  the  establishment  of 
separate  and  independent  divisions  in  the  administration  for  the 
proper  conduct  of  their  administrative  duties.  These  two 
branches  comprise  the  ditties  now  administered  by  the  bureaus 
of  medicine  and  surgery,  and  of  supplies  and  accounts. 

While  the  peculiar  duties  of  these  two  branches  render  them 
both  more  or  less  independent  of  the  natural  classificatton  of  all 
the  other  branches,  they  are  both  of  a  subordinate  character, 
and  are  adjuncts  rather  than  primary  powers  in  the  administra- 
tion. Therefore,  it  would  seem  more  logical  and  in  the  right 
order  of  things  to  class  them  under  the  one  or  the  other  of  the 
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two  great  divisions  with  which  they  are  the  more  nearly  assimi- 
lated  than  to  form  two  more  divisions  of  the  first  order  in  the 
administration  for  two  essentially  subordinate  branches. 

The  duties  of  the  surgical  branch  of  the  Navy  bring  it  in  dose 
alliance  with  the  personnel;  and,  therefore,  it  would  seem  logical 
to  class  that  branch  with  the  personne!,  and  the  bureau  of  medi- 
cine and  surgery  as  the  5th  subdivision  of  personnel.  It  should 
be  organized,  as  at  the  present  time,  except  that  it  should  act 
through  the  military  bead  of  the  Navy  instead  of  as  an  inde- 
pendent power. 

Oti  the  other  hand,  the  pay  branch  of  the  Navy  in  the  pur- 
chase, transportation,  and  care  of  all  the  material  of  the  Navy  is, 
in  its  administrative  duties,  far  more  closely  allied  with  the 
materiel;  and  hence  the  bureau  of  supplies  and  accounts  should 
be  classed  as  the  5th  subdivision  of  that  great  division  in  the 
organization  of  the  administration. 

No  other  branches  ot  the  naval  administration  than  those  indi- 
cated above  are  either  necessary  or  logical ;  and  the  division  into 
the  two— and  only  two — great  divisions  of  the  personnel  and 
materiel  would  seem  to  be  so  natural  and  conducive  to  efficiency 
and  unity  of  action,  that  the  administration  must  have  long  since 
been  formed  on  these  lines  but  for  the  continued  reign  of  the 
law  of  expediency,  and  the  influences  of  personal  ambitions  and 
of  politics. 

The  suggested  organization  of  the  naval  administration  then  is : 

jst  The  head,  the  Secretary  of  the  Navy. 

2d.  The  Division  of  Personnel,  whose  chief  would  be  the  mili- 
tary head  of  the  naval  service,  and  who  would  be  the  chief 
adviser  of  the  Secretary'  in  matters  of  naval  policy,  and  in  all 
matters  affecting  the  Navy  as  a  military  entity. 

3d.  The  Division  of  Materiel,  whose  chief  would  be  the  chief 
adviser  of  the  Secretary  in  all  matters  relating  to  the  construc- 
tion and  maintenance  of  fleets,  yards,  docks  and  stations. 

For  the  consideration  of  questions  of  naval  policy  of  a  wider 
and  more  deliberate  nature,  the  chief  of  personnel,  the  chief  of 
the  general  staff,  the  chief  of  the  bureau  of  detail  and  organiza- 
tion, and  their  principal  assistants,  should  form  a  permanent 
board  on  policy  and  naval  strategy,  tender  the  presidency  of  the 
chief  of  personnel,  for  the  assistance  of  the  Secretary  in  creating 
and  formulating  the  naval  plans  of  the  nation. 
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For  the  assistance  of  the  Secretary  in  formulating  plans  for 
the  creation  and  maintenance  of  the  fleet,  for  deciding  the  types 
and  sizes  of  ships,  their  armaments,  speed,  etc.;  or,  generallyj 
everything  connected  with  putting  "  in  being  "  the  most  efficient 
fleet  possible,  the  chief  of  materiel,  chief  constructor,  chief  of 
engineering,  chief  of  ordnance,  and  chief  of  equipment  should 
form  a  permanent  board  on  construction,  under  the  presidency 
of  the  chief  of  materiel,  who  should  have  the  deciding  voice. 

The  Secretary  would  thus,  at  all  times,  have  at  his  disposal  the 
experience  and  advice  of  the  chiefs  of  the  two  great  divisions 
of  the  naval  administration;  and  in  matters  of  graver  import 
requiring  further  deliberation  and  discussion,  could  convene 
either  the  board  of  policy  and  strategy,  or  the  board  of  construc- 
tion— or  both — according  to  the  nature  of  the  question. 

In  general,  the  Secretary  should  hold  the  chiefs  of  the  two 
great  divisions  responsible  for  the  proper  performance  of  all 
matters  relating  to  their  respective  divisions ;  and  leave  them  to 
hold  their  subordinates  to  a  like  responsibility;  for  responsi- 
bilit>',  properly  carried,  is  the  sure  test  of  efficiency.  It  can  be 
properly  carried  only  when  it  proceeds  from  the  head  down,  for 
in  any  efficient  organization  the  head  is  ahfays  responsible. 

It  would  be  impossible  to  develop  a  complete  scheme  of  naval 
administration  in  the  narrow  limits  of  an  essay,  and  this  branch 
of  the  subject  matter  of  the  title  will  be  closed  with  the  few 
broad  suggestions  offered  above,  for  the  majority  of  which  no 
claim  to  originality  is  made.  But  it  would  seem  that  an  adminis- 
tration organized  and  developed  on  the  lines  suggested  would  be 
following  the  laws  of  logic  and  reason,  would  prove  efficient, 
lead  to  unity  of  purpose,  develop  the  best  in  all  branches,  and 
promote  a  spirit  of  emulation  and  military  "  esprit  de  corps." 

Organization. 

Naval  organization,  like  administration,  naturally  and  logically 
divides  itself  into  the  same  two  great  divisions — ist,  that  of  the 
personnel,  and  2d,  that  of  the  materiel. 

Of  these  two,  the  first  only  will  be  treated  at  any  length  here. 
Given  the  ships — and  Congress  is  giving  them  with  a  liberal 
hand — their  proper  organization  into  fleets  and  squadrons  to 
meet  any  emergency  is  a  simple  matter.  Plans  will  have  already 
been  prepared  to  meet  any  foreseen  emergency  by  the  proposed 
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general  staff  and  board  of  naval  policy  and  strategy.  Any 
changes  required  by  unforeseen  variations  in  the  emergencies 
can  be  easily  and  quickly  accomplished  by  any  master  mind. 
But  the  proper  organization  of  the  personnel  is  a  matter  of  slow 
development  and  education;  and  while  a  genius  may  perform 
prodigies  with  the  faultiest  of  organizations,  geniuses  are  rare, 
and  the  organization  should  be  such  that  a  leader  of  even  ordi- 
nary ability  can  at  least  commit  no  grave  faults. 

The  right  and  proper  organization  of  the  personnel  is  the  vital 
and  living  question  of  the  Navy  to-day,  and  will  be  for  all  time. 
The  tendency  of  our  law-makers,  as  also  of  many  of  the  more 
technically  minded  of  our  own  body,  is  to  forget  the  supreme 
importance  of  the  personal  side  of  all  questions  of  naval  efficiency, 
and  to  either  ignore  it,  or,  when  forced  to  take  note  of  it,  make 
the  vain  attempt  to  eliminate  human  nature  and  capabilities  from 
the  problem.  A  ship,  as  a  fighting  machine,  is  always  just  as 
efficient  as  its  officers  and  crew,  and  not  one  jot  more,  however 
perfect  it  may  be  in  structure  and  design;  and  the  finest  battle- 
ship ever  built,  without  a  complement,  is  as  worthless  for  fighting 
purposes  as  the  veriest  hulk  in  rotten  row. 

It  would  be  well  if  these  simple  truths  were  borne  in  mind  in 
the  framing  of  laws,  as  well  as  in  the  making  of  details  and 
complements  in  the  Navy  itself.  For  in  all  cases  of  action  of  any 
kind — and  the  Navy  is  solely  and  only  designed  for  action — the 
human  element  is  the  far  most  important  of  all  that  enter,  and 
should  receive  the  consideration  its  importance  demands. 

The  recent  attempt  to  reorganize  the  personnel  of  the  Navy 
by  the  passage  of  the  law  commonly  known  as  the  "  Personnel 
Act  "  was,  to  the  mind  of  the  writer,  a  distinct  step  backwards, 
and  against  both  logic  and  the  spirit  of  the  age.  At  a  time  when 
science  in  all  its  branches  is  advancing  with  such  rapid  strides, 
and  when  perfection  and  thoroughness  in  any  profession  re- 
quires the  full  and  entire  effort  of  even  a  superior  mind,  and 
when  specialism  is  the  watchword  to  eminence  and  success  in 
all  professions,  to  practically  abolish  one  of  the  most  absolutely 
necessary  and  most  highly  specialisttc  branches  of  a  modern 
naval  service  would  seem  to  be  contrary  to  all  reason  and  the 
teachings  of  experience.  The  composite  substitute  offered  of  a 
class  of  officers  alternating  from  line  to  engineer  may  work  effi- 
ciently in  some  future  development  of  the  human  mind,  but  in 
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its  present  state  will  surely  lead  to  disaster  sooner  or  later. 
Taking  the  Navy  as  a  whole,  it  would  be  diflficult  to  select  a  more 
excellent  class  of  material  than  that  of  which  its  officers  are 
composed;  but  each  individual,  be  he  by  nature  a  line  officer  or 
an  engineer,  requires  all  the  powers  of  his  intellect  to  be  profi- 
cient in  his  own  branch;  and  it  is  a  rare  genius  who  can  Ije 
thoroughly  efficient  in  the  many  requirements  of  both. 

Neither  the  passage  of  a  law  nor  the  giving  of  a  title  makes 
the  line  officer,  the  engineer  or  the  constructor.  It  is  only  years 
of  hard  work,  study  and  training  that  make  any  of  them;  and 
while  the  rare  genius  mentioned  above  who  can  combine  them 
all  in  his  capacious  brain  may  occasionally  appear,  a  service  like 
ours  is  not  composed  of  such,  and  it  would  be  the  part  of  wisdom 
to  accept  human  nature  as  it  is  and  frame  laws  for  men  as  we  find 
them,  and  not  for  exceptions  that  may  appear  at  long  intervals. 

Therefore,  it  would  appear  to  be  the  plainest  and  simplest  con- 
clusion of  logic  that  the  practical  abolition  of  the  engineer  corps 
of  the  Navy  was  a  mistake,  and  cannot  be  rectified  too  soon  for 
the  good  of  the  service.  The  present  system  will  run  for  a  time^ 
for  we  have  still  in  the  service  a  number  of  trained  engineers  of 
the  old  system  under  another  title.  But  in  a  few  years  these 
will  be  laid  aside,  and  there  will  be  none  to  take  their  places ;  for 
it  is  only  too  evident,  even  now,  that  the  younger  officers  of  the 
line,  designed  by  the  law  to  supply  the  need,  do  not  as  a  class 
wish  to,  nor  could  many  of  them  do  it  efficiently  if  they  did,  and 
still  maintain  proficiency  in  their  own  legitimate  profession. 
The  final  result  of  the  system  continued  is  plainly  apparent; 
inefficiently  designed  and  cared  for  machinery,  break-downs, 
delays  and  general  inefficiency  of  the  service  as  a  fighting 
machine. 

It  is  the  firm  conviction  of  the  writer,  founded  on  much 
thought  and  some  study  and  experience,  that  the  efficiency  of 
the  Navy  absolutely  requires  the  establishment  of  a  corps  of 
naval  engineers  who  shall  be  engineers  of  the  highest  order 
obtainable,  and  nothing  else,  if  we  wish  not  only  to  keep  our 
place  with  the  advancing  navies  of  the  world,  but  if  we  wish  to 
prevent  ourselves  from  falling  hopelessly  behind,  and  meeting 
with  disaster  in  the  first  great  trial.  If  the  present  system  be 
continued,  sad  experience  and  the  logic  of  events  will  themselves 
re-establish  this  corps  sooner  or  later;  and  that  such  experience 
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may  be  avoided  and  time  not  wasted,  it  would  be  wise  to  start  the 
re-establishment  as  soon  as  possible. 

On  the  other  hand,  this  corps  when  re-established  should  be 
almost  as  far  removed  from  the  corps  as  advocated  by  many  of 
the  supporters  of  the  old  system  as  from  the  present  system  of 
nondescripts.  Engineers  of  the  highest  order  of  training  and 
education  are  needed  on  board  ship;  but  large  numbers  of  them 
are  as  little  needed  as  would  be  a  dozen  Edisons  to  put  up  an 
electric  bell  wire.  Any  one  would  laugh  at  another  for  using 
a  hundred  ton  derrick  to  hoist  a  hundred  weight,  when  small 
cranes  were  plentiful  and  convenient;  yet  the  system  advocated 
by  the  enthusiasts  of  the  old  engineer  corps  is  practically  the 
same  thing.  There  is  room  in  the  very  limited  space  on  ship- 
board for  only  what  is  necessary,  and  this  room  is  too  valuable 
and  too  much  needed  for  other  purposes  to  be  wasted  in  quarters 
for  unneeded  ofHcers. 

But  the  need  of  the  very  highest  class  of  engineers  on  board 
ship,  in  the  numbers  corresponding  to  the  duties  to  be  per- 
formed, is  more  crying  now  than  at  any  time  in  the  previous 
history  of  the  Navy;  and  that  need  will  become  more  and  more 
urgent  as  the  Navy  expands,  and  machinery  and  mechanical 
devices  increase  and  multiply.  And  while  it  will  be  absurd  to 
use  highly  trained  and  educated  designing  and  constructing  engi- 
neers for  engine  drivers,  one  or  more — according  to  the  size  of 
the  ship  and  intricacy  of  the  machinery — should  be  on  all  ships 
of  the  Navy  as  directors  and  superintendents  of  machinery,  and 
should  be  held  responsible  for  the  proper  working  and  efficiency 
of  all  machinery  and  mechanical  devices  in  the  vessel. 

For  this  purpose,  one  is  sufficient  for  gunboats  and  smaller 
cruisers,  two  for  cruisers  of  the  second  class,  and  three  for 
cruisers  of  the  first  class  and  battleships.  Any  greater  number 
of  engineers  of  the  highest  class  on  board  ship  is  superfluous, 
and  therefore  useless.  For  the  engineering  work  under  them, 
the  present  system  of  warrant  machinists,  and  machinists  of  the 
various  classes,  supplies  just  the  order  of  material  needed  for 
the  work  to  be  performed. 

This  subject  of  the  necessity  for  engfineers  on  board  ship  and 
of  the  kind  required  has  been  entered  into  somewhat  more  fully 
than  the  length  of  this  paper  warrants;  but  the  writer  believes  so 
firmly  that  in  this  lies  the  weakest  point  of  our  present  naval 
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item,  and  that  it  will  sooner  or  later  lead  to  disaster  if  not 
Corrected,  that  space  has  been  sacrificed  in  the  endeavor  to  bring 
otit  what  he  believes  to  be  right  views  in  as  strong  and  convinc- 
ing a  light  as  possible. 

Returning  now  to  naval  organization  in  general,  the  chief  re- 
quirements for  a  proper  and  efficient  organization  are: 

1.  The  organization  should  be  such  as  to  promote  and  encour- 
age a  true  military  spirit  and  emulation,  maintain  the  "  esprit  de 
corps  "  of  all  branches  of  the  service,  and  enforce  discipline. 

2.  It  should  consist  of  all  the  branches  necessary  to  the  com- 
mand, creation  and  maintenance  of  modern  fleets,  and  no  others; 
and  should  define  the  co-relation  of  these  branches  clearly, 

3.  It  should  be  homogeneous,  and,  as  far  as  possible,  all 
branches  should  be  drawn  from  the  same  sotirce,  to  the  end  that 
there  may  be  a  feeling  of  kinship  between  all  branches,  and  that 
all  may  start  with  a  military  training,  and  with  some  unity  of 
feeling  and  mutual  sympathy. 

4.  There  should  be  a  proper  co-relation  of  numbers  in  the 
various  grades  of  all  corps,  and  provision  made  for  a  flow  of 
promotion,  tliat  the  age  and  rank  of  each  grade  may  correspond 
with  the  duties  of  the  grade.  And  there  should  also  be  pro- 
vision made  for  expansion  to  meet  the  requirements  of  an  in- 
creasing Navy. 

In  the  first  of  the  great  requisites  enumerated,  the  Navy  has 
been  much  lacking,  as  far  back  as  the  knowledge  of  the  writer 
extends.  This  is  due  to  the  lack  of  a  proper  military  head  to 
the  Navy  more  than  to  any  other  cause;  and  the  establishment 
of  one  in  the  person  of  the  chief  of  personnel — as  suggested  in 
the  discussion  on  administration — will  do  much  to  correct  the 
evil.  It  has  also  been  much  fostered  by  the  want  of  a  true  mili' 
tary  system  in  the  issuance  of  orders  and  filling  of  details,  avail- 
ability having  generally  been  the  guide  rather  than  "  good  of 
the  service." 

The  establishment  of  such  a  military  head,  and  the  following 
of  a  system  founded  on  military  efficiency  by  the  suggested 
Bureau  of  Detail  and  Organization,  would  go  far  towards  cor- 
recting all  the  defects  of  the  present  organization,  and  would 
tend  much  to  promote  a  spirit  of  emulation  and  pride  of  service 
necessary  to  true  naval  efficiency  and  proper  subordination. 

The  creation  of  this  spirit  would  not  be  accomplished  all  at 
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once.  The  spirit  of  independence,  bordering  on  insubordination, 
is  too  deeply  rooted  in  the  service,  and  is  too  much  a  part  of  the 
original  birthright  and  nature  of  our  people  to  be  eradicated  at  a 
■word  of  command.  But  the  training  should  be  begun  imme- 
diately, and  the  reform  should  start  at  the  top,  as  should  all 
reforms. 

In  regard  to  the  second  requisite  laid  down,  it  will  have  been 
already  observed  that  the  writer  is  no  great  believer  in  the  uni- 
versal genius  of  man,  and  is  firmly  convinced  that  the  best  work 
is  generally  accomplished  by  men  who  devote  their  whole  time 
and  intellect  to  one  profession.  A 

Therefore  he  believes  that  the  good  of  the  service  requires  a™ 
separate  corps  for  each  great  profession  included  in  it  and  neces- 
sary to  it. 

These  corps  are: 

!.  The  Line. 

2.  The  Corps  of  Surgeons. 

3.  The  Corps  of  Constructors. 

4.  The  Corps  of  Engineers. 

5.  The  Corps  of  Paymasters  and  Commissaries. 

6.  The  Corps  of  Chaplains. 
These  corps,  and  no  others,  are  necessary  to  a  complete, 

cal  naval  organization. 

The  present  corps  of  professors  of  mathematics  is  a  relic  of  a' 
<lead  system,  and  is  an  unnecessary  adjunct  to  the  Navy,  and 
should  be  allowed  to  die  out  by  no  more  appointments  being^ 
made  to  it.  " 

The  present  corps  of  civil  engineers  is  an  anomaly  in  a  naval 
establishment  filled  with  engineering  skill,  and  its  members 
should  be  joined  as  an  adjunct  to  construction, — which  latter 
branch  should  have  charge  of  the  maintenance  of  yards,  docks] 
and  stations, — and  no  further  appointments  to  the  corps  made^ 
In  the  future  the  construction  corps  should  contain  its  engineer- 
ing experts  to  do  the  duties  now  performed  by  civil  engineers, 
just  as  the  line  contains  to-day  its  ordnance  experts,  and  foi 
very  much  the  same  reasons. 

The  co-relations  of  the  various  corps  have  already  been  indi- 
cated in  the  discussion  on  administration,  except  those  touching 
the  corps  of  chaplains,  and  these  need  no  explanation. 

In  discussing  the  third  of  the  requisites  laid  down  above,  it 
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may  be  well  to  recall  to  mind  a  few  of  the  commonest  and  most 
every -day  traits  of  human  nature.  The  impressions,  feelings 
and  sympathies  of  youth  are  the  most  vivid  and  lasting  of  life. 
The  bonds  of  sympathy  and  fellow-feeling  that  last  throughout 
life  between  men  of  a  common  Alma  Mater  are  well  known.  It 
is  equally  well  known  that,  with  few  exceptions,  the  true  military 
feeling  and  instinct  is  never  imbibed  in  mature  life;  and  that  the 
average  man  who  has  failed  to  have  military  training  in  his 
youth  may  wear  epaulettes  for  half  a  lifetime  with  little  more  of 
genuine  military  spirit  at  the  end  than  when  he  began,  and  chafes 
at  the  necessary  restraints  of  military  life,  to  the  detriment  of 
discipline  always.  These  traits  and  feelings  come  out  even  more 
strongly  in  a  naval  service,  where  men  are  thrown  so  closely 
together  as  on  shipboard,  than  in  a  military  service  on  shore. 

Since  human  nature  is  thus,  and  since  unity  of  purpose  com- 
ibined  with  love  and  comprehension  of  the  whole  service,  and  a 
true  military  spirit,  are  so  necessary  in  adjusting  the  many  con- 
flicting interests  that  arise  in  the  building  and  fitting  of  ships, 
and  the  conduct  of  naval  affairs,  it  would  be  well  to  take  advan- 
tage ol  these  traits,  and  to  organize  the  Navy  in  the  manner  most 
calculated  to  make  the  best  use  of  them.  Such  unity  of  feeling, 
comprehension  of  military  necessities,  and  sympathy  and  under- 
standing between  branches  can  only  obtain  when  all  have  re- 
ceived the  same  military  training,  and  have  imbibed  their  im- 
pressions and  knowledge  at  the  same  source. 

For  these  reasons,  all  branches  of  the  naval  service,  with  the 
exception  of  the  surgeons  and  chaplains — who  form  distinct 
non-combatant  classes — should  be  drawn  from  the  Naval  Acad- 
emy; and  Congress  should  make  provision  for  a  sufficient  num- 
ber of  cadets  to  supply  all  needs. 

In  the  apportionment  of  the  cadets  into  corps,  after  two  years 
training  in  common,  the  individual  cadet  should  be  allowed  a 
certain  latitude  in  selection,  though  the  final  decision  should 
rest  with  the  Academic  Board.  Then  each  branch  should  be 
trained  and  educated  in  its  own  profession.  The  candidates  for 
the  pay  corps,  whose  profession  requires  little  technical  training 
beyond  the  development  of  natural  business  aptitudes,  should 
take  the  line  course,  and  be  trained  to  be  capable  of  commanding 
men  on  board  ship  in  case  of  need.  The  course  of  the  candidates 
for  the  construction  corps  should  be  considerably  extended  in 
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the  mathematical  and  engineering  branches,  and  a  school  of  con- 
struction founded  as  a  component  part  of  the  Academy. 

In  this  way,  and  in  this  way  only,  can  a  homogeneous  naval 
personnel  be  established;  and  though  each  branch  follows  its 
own  profession,  all  have  a  military  training,  and  all  have  a 
common  feeling  of  sympathy  and  fellowship,  that  brings  with  it 
a  comprehension  of  the  needs,  aims  and  ambitions  of  the  others. 

The  selection  of  a  standard  as  a  basis  for  discussion  is  neces- 
sary for  consideration  of  the  fourth  and  most  comprehensive  of 
the  requisites  laid  down.  We  have  now  completed  7  first-class 
battleships,  2  armored  cruisers,  and  a  number  of  vessels  of  lesser 
importance.  We  have  under  construction — or  authorized — 10 
more  first-class  battleships,  6  armored  cruisers  and  a  number  of 
lesser  cruisers,  monitors,  gunboats,  destroyers,  and  torpedo- 
boats.  The  completion  of  the  ships  under  construction,  and 
already  authorized,  will  considerably  more  than  double  the  fight- 
ing efficiency  of  the  Navy  as  it  exists  to-day,  as  regards  materiel, 
and  will  give  us  a  fleet  of  17  first-class  battleships,  8  armored 
cruisers,  i  second-class  battleship,  and  a  large  number  of  lesser 
cruisers,  large  and  small,  with  monitors,  gunboats,  destroyers, 
torpedo-boats  and  auxiliaries  numbering  214  in  all,  not  counting 
obsolete  monitors,  receiving  ships  and  state  school  ships.  This 
expansion  of  the  materiel  bids  fair  to  continue  as  the  country 
itself  grows  and  expands,  and  each  succeeding  Congress  adds 
to  the  splendid  roll  already  borne  on  the  list  of  ships. 

While  this  vast  expansion  of  the  fleet  has  been,  and  continues 
to  be,  so  liberally  provided  for  by  our  lawmakers,  nothing  has 
been  done  to  meet  the  corresponding  increase  demanded  in  per- 
sonnel. If  this  blind  policy  is  to  be  pursued,  it  would  be  much 
better  to  save  the  money  of  the  people,  cease  building  and  trust 
to  Providence  for  our  defense.  It  takes  years  to  make  a  battle- 
ship, but  it  takes  more  years  still  to  make  a  naval  officer;  and 
the  former  is  worse  than  useless  without  the  latter,  in  that  its 
being  gives  a  false  hope  of  protection  and  security  that  will  lead 
to  worse  disaster  than  an  acknowledged  lack  of  all  protection. 
Therefore,  it  would  be  wise,  if  we  are  to  continue  the  increase 
of  the  fleet,  to  at  least  start  the  increase  of  personnel  with  it. 

But  this  is  a  matter  that  rests  with  Congress,  and  so  a  useless 
discussion  for  the  purposes  of  this  paper;  and  we  will  return  to 
the  point  in  question,  of  the  selection  of  a  standard,  and  the 
organization  of  the  grades  of  the  Navy  to  fit  the  standard. 
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As  the  fleet  already  provided  for  enumerated  above  will  be  ex- 
ceeded in  a  very  few  years,  let  us  take  for  our  standard  fleet  in 
commission,  for  the  purposes  of  our  argument,  a  fleet  of ; 

20  battleships. 

10  cruisers  of  the  ist  class, 

20  cruisers  of  the  2d  class. 

20  small  cruisers. 

40  gunboats. 

20  destroyers. 

20  torpedo-boats. 

It  will  be  observed  that  the  list  includes  only  sea-going  and 
fighting  ships  proper,  and  does  not  include  auxiliaries  of  any 
kind;  for  the  handling  of  colliers,  supply-ships,  etc.,  has  never 
appeared  to  the  writer  to  be  the  legitimate  duties  of  a  naval 
officer,  and  would  seem  to  be  a  reversal  of  the  old  adage  of  tlie 
silk  purse  and  the  sow's  ear.  The  whole  transport  system,  how- 
ever, should  be  under  the  control  of  the  Navy  Department,  and 
should  so  sensible  and  logical  a  change  ever  be  made  the  lists 
given  below  should  be  increased  by  the  number  of  officers  re- 
quired for  that  service. 

In  the  following  enumeration  of  officers  required  for  the  ships 
of  the  various  classes,  only  the  leasl  number  possible  for  any- 
thing approaching  battle  efficiency  will  be  given,  and  many  of 
them,  especially  the  battleships  and  large  cruisers,  should  have 
more  to  contend  on  equal  terms  with  the  ships  of  their  classes 
in  other  navies. 

A  battleship  or  cruiser  of  the  i  st  class  should  carry  i  captain, 
2  lieut,-commanders,  5  lieutenants  and  8  lieutenants  (junior 
grade)  and  ensigns,  or  16  commissioned  officers  of  the  Une. 
I  chief  engineer,  2  assistants,  2  surgeons,  and  i  paymaster,  or  6 
commissioned  officers  of  the  staff.  In  addition  to  these,  they 
should  carry  2  gunners,  I  boatswain,  1  carpenter,  and  at  least  5 
warrant  machinists,  or  9  warrant  officers.  This  makes  a  total 
of  22  commissioned  officers  and  9  warrant  officers,  or  31  officers 
of  all  kinds. 

A  cruiser  of  the  second  class  should  carry  I  captain,  2  licut.- 
commanders,  3  lieutenants,  2  lieutenants  (junior  grade)  and  5 
ensigns,  or  13  commissioned  officers  of  the  line,  i  chief  engi- 
neer, I  assistant,  2  surgeons,  and  i  paymaster,  or  5  commis- 
sioned officers  of  the  staff.     In  addition  they  should  have  i  gun- 
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ner,  i  boatswain,  i  carpenter  and  4  warrant  machinists,  or  7  war- 
rant officers,  making  a  total  of  18  commissioned  officers  and  7 
warrant  officers,  or  25  officers  of  all  kinds. 

A  small  cruiser  should  carry  i  commander,  i  lieut-com- 
niander,  3  lieutenants,  2  lieutenants  (junior  grade)  and  3  ensigns, 
or  ID  commissioned  officers  of  the  line,  i  engineer,  i  surgeon, 
and  I  paymaster,  or  3  commissioned  officers  of  the  staff.  In 
addition  they  should  have  i  gunner,  i  boatswain  and  4  warrant 
machinists,  or  6  warrant  officers,  making  a  total  of  13  commis- 
sioned officers  and  6  warrant  officers,  or  19  officers  of  all  kinds. 

A  gunboat  of  the  ist  class  should  carry  i  commander,  i  lieu- 
tenant, and  3  lieutenants  (junior  grade)  or  ensigns,  or  5  commis- 
sioned officers  of  the  line,  i  engineer,  i  surgeon,  and  i  pay- 
master, or  3  commissioned  officers  of  the  staff.  In  addition  it 
should  have  3  warrant  machinists,  making  a  total  of  8  commis- 
sioned officers,  and  3  warrant  officers,  or  1 1  officers  of  all  kinds. 

A  small  gunboat  or  a  destroyer  should  carry  i  lieutenant,  i 
lieutenant  (junior  g^rade)  and  2  ensigns,  or  4  commissioned  offi- 
c^r^  of  the  line. 

A  forpfido-boat  should  carry  i  lieutenant  and  i  ensign,  or  2 
r/^f.mx^xVmfA  officers  of  the  line. 

'Vr.^fi'iT-,  to  maintain  a  fleet  of  the  size  selected  as  the  stand- 
»•':  .7,  '/'/T,'»mi'*%»on,  in  anything  approaching  battle  efficiency, 
wr-,'v/:  ,••/,; ir*  iffr  actual  sea  service: 


'.<.>-.. 

Comdr.. 

Lt.  Comdn. 

Lieuts. 

u.  a-  G.) 

Eailgiu. 

Total*. 

^    «^•./^ 

v'' 

60 

120 

350 

270 

410 

1260 

^''•■/.-•f-f^'i 

30 

50 

70 

40 

190 

■-■»,- y,1/^.  , 

50 

50 

60 

160 

r'  t-/  •■•  '•  •• 

30 

40 

20 

20 

no 

'....^  ...>f,;*tt  'lo  u'A  include  the  necessary  flag  officers,  or 
•...:..  :^>...  ,^  ;^ft//f»al  htaffs,  but  simply  include  the  officers 
-/   /,  .  ♦-»,  *t.*  >n'lividnal  ships. 

■  ""  ,»  .'//*./":  ♦/jAf  \u  tljc  above  table  no  staff  officers 
,\  ..  ..J  y../A  t^  ,.<<,«  1 1  iunu'AU<h:T  are  included  in  the  officers 
^  .  ..,,.  .y  .,,  .,„  y'„,,y  tlHj/*.  And  with  the  exception  of  the 
i.^.-.  .>.,ij.  ,/  :  ,y  ,,»  ,t,^  )\ff^  j^  ;is  it  should  be;  for  there  is  no 
K*.*,^  ..  *  -.t,  ■.,  .  .,•>//*//!  < '#r»iplcmcnt  of  a  single  ship  for  a 

.....IJ    '^t.»Aj    ^A    ,   ./,.f.f    ,,,,v 

i  A..  ',*.  I..K  'A1.*'n  n/iiirfil/  ai  M-a,  a  number  will  always  be 
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required  on  shore  in  the  naval  admifu&tration,  and  at  the  various 
yards  and  stations,  if  we  wish  our  ships  armed,  equipped  and 
fitted  to  the  best  perfection.  For  it  may  be  talcen  for  granted 
that  men  with  years  of  daily  experience  in  the  use  and  handling 
of  all  things  pertaining  to  ships  in  actual  service,  are  far  more 
competent  to  superintend  their  armaments  and  fittings  than  any 
other  class  could  be.  Moreover,  since  they  are  destined  to  use 
and  command  the  ships  themselves,  and  their  very  lives  and 
honor  depend  on  the  perfection  of  the  preparation,  they  have  a 
personal  interest  in  this  preparation  being  thorough  that  no  one 
else  can  feel.  Therefore,  to  determine  the  total  number  of 
officers  required  to  maintain  our  sta.ndard  fleet  in  commission, 
those  who  perform  this  class  of  duty  must  be  considered,  as  well 
as  those  actually  at  sea;  for  preparation  is  little  less  important 
than  action. 

In  establishing  the  ratio  of  the  number  of  officers  required  on 
shore  to  those  at  sea,  it  is  well  to  divide  the  Navy  list  into  two 
classes :  the  "  command  "  and  advisory  class,  and  the  "  working  " 
class.  The  first  would  include  all  on  the  active  list  of  and  above 
the  rank  of  commander;  the  second  all  of  and  below  the  rank  of 
lieut. -commander.  From  the  nature  of  the  administrative  and 
directory  duties  pertaining  to  the  functions  of  the  Navy  on 
shore,  the  proportion  of  the  '"  command  "  class  required  for  these 
duties  would  be  much  greater  than  of  the  "  working  "  class ;  and 
in  the  "  working  "  class  itself,  the  proportion  should  diminish  as 
we  go  down  the  list,  and  the  last  grade  of  ensign  should  be  a 
sea-going  grade  pure  and  simple. 

As  previously  indicated,  in  the  stafiE  corps,  except  the  number 
required  for  fieet  staffs,  all  the  "  command  "  class  should  be  on 
shore,  where  their  duties  naturally  lie. 

On  July  1st,  1900 — as  shown  by  the  official  Navy  Register — of 
the  entire  sea-going  force  of  the  line  of  the  Navy,  from  the 
admiral  to  the  lowest  ensign  inclusive,  67)^  per  cent  were  actually 
on  ships.  Dividing,  the  same  list  into  the  "  command "  and 
"  working  "  classes,  there  were  4o5-'S  per  cent  of  the  "  command  " 
class  on  ships,  and  a  small  fraction  under  74  per  cent  of  the 
"  working"  class.  The  remaining  26  per  cent  of  the  "  working  " 
class  included  not  only  those  on  shore  duty  proper,  but  those 
on  shore  duty  on  foreign  stations^  and  all  on  sick  leave  and  in 
hospitals. 
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With  the  present  number  on  ihc  Navj-  list,  the  percentage  of 
the  "  command  "  class  on  shore  is  not  unduly  large  j  but  as  the 
Nav>'  increases  there  wUI  be  but  few  more  officers  of  those  grades 
required  for  the  shore  duties  than  at  present,  and  the  pcrcaUage 
at  sea  with  a  larger  list  should  be  greater.  The  number  of  im- 
portant posts  on  shore  requiring  flag  officers,  however,  will 
always  be  considerably  greater  than  the  fleets  in  commission, 
and  the  present  proportion  of  admirals  afloat  and  ashore  will  not 
vary  materially.  There  should  be  at  the  least  5  afloat,  6  in  the 
administration,  6  in  command  of  the  six  important  stations,  2  for 
heads  of  boards,  and  at  least  one  more  for  contingencies,  or  ao 
In  all. 

For  captains  and  commanders,  the  percentage  at  sea,  with  an 
increased  list,  should  never  be  less  than  50  per  cent.  This  would 
require  for  the  complete  maintenance  of  tlie  standard  fleet  under 
consideration  a  total  of  100  captains  and  120  commanders  afloat 
and  ashore. 

Coming  now  to  the  "  working  "  class,  it  is  difficult  to  see  how 
less  than  the  present  percentage  of  about  25  per  cent  for  the 
numerous  and  multifarious  duties  on  shore  can  be  spared  with- 
out grave  detriment  to  the  service.  For  it  must  always  be  borne 
in  mind  that  the  preparation  of  the  tool  is  only  less  important 
than  the  skill  in  handling  it,  and  only  those  who  know  and  under- 
stand all  its  uses  can  prepare  it  properly  and  successfully. 

But>  naturally,  the  25  per  cent  of  the  "  working  "  class  re- 
quired for  shore  duty  would  be  taken  more  from  its  higher  and 
more  experienced  grades,  while  the  lowest  grade  need  have  only 
surplus  enough  to  allow  for  rest,  sickness  and  waste.  This  could 
hardly  be  put  at  less  than  10  per  cent;  and  a  good  distribution 
for  the  other  grades  would  be  about  15  per  cent  for  Iieuteaants_ 
(junior  grade),  2$  per  cent  for  lieutenants,  and  35  per  cent  fc 
lieut.-commanders. 

Therefore,  to  equip,  fit,  arm  and  keep  in  commission  the  stand 
ard  fleet  under  discussion,  requiring  actually  at  sea — exclusii 
of  flag  oflficcrs  and  staffs — 50  captains,  60  commanders,  120" 
lieut.-commanders,  350  lieutenants,  270  lieutenants  (junior  grade) 
and  410  ensigns,  would  require  a  total  line  force  of  20  admirals, 
100  captains,  120  commanders,  184  lieut.-commanders,  467  lieu- 
tenants, 318  lieutenants  (junior  grade)  and  456  ensigns. 
The  duties  of  the  engineer  and  medical  corps  being  proporsl 


NAVAL  ADMINISTRATION  AND   ORGANIZATION. 


23 


lionally  more  of  a  shore  nature  than  those  of  the  line  (especially 
in  the  "  command  "  class,  which  should  be  practically  all  on 
shore),  a  larger  percentage  of  their  sea-going  classes  are  re- 
quired on  shore.  There  should  be  in  both  corps,  above  actual 
sea  requirements,  at  least  40  per  cent  in  the  lieut.-coramander 
grade,  30  per  cent  in  the  lieutenant  grade,  25  per  cent  in  the 
lieutenant  (junior  grade)  grade,  and,  in  the  engineer  corps.  20 
per  cent  in  the  ensign  grade. 

This  would  put  the  "  working "  class  of  the  engineer  corps 
necessary  for  our  standard  fleet,  at  50  of  the  rank  of  lieut. -com- 
mander, 71  of  the  rank  of  lieutenant,  88  of  the  rank  of  lieutenant 
(junior  grade),  and  48  of  the  rank  of  ensign.  To  this  should  be 
added  the  proportionate  numbers  in  the  grades  of  the  "com- 
mand "  class  for  the  higher  duties  on  shore  and  for  fleet  staffs, 
or  I  chief  of  the  corps,  with  the  rank  of  rear-admiral,  15  chief 
engineers  with  the  rank  of  captain,  and  25  with  the  rank  of 
commander. 

In  the  same  way,  the  corps  of  surgeons  would  be  i  surgeon- 
general  with  the  rank  of  rear-admiral,  15  medical  directors  with 
the  rank  of  captain.  25  medical  inspectors  with  the  rank  of  com- 
mander, 82  surgeons  with  the  rank  of  lieut. -commander,  71  sur- 
geons with  the  rank  of  lieutenant,  and  75  assistants  with  the 
rank  of  lieutenant  (junior  grade). 

In  regard  to  the  pay  corps,  the  duties  of  the  "  command  " 
class  are  almost  exclusively  shore  duties,  as  in  case  of  surgeons 
and  engineers.  In  the  sea-going  "  working  "  class,  the  number 
required  afloat  will  average  about  double  those  required  on  shore; 
and  therefore  about  33J<^  per  cent  above  sea  requirements  should 
be  provided  in  this  class.  Hence  the  pay  corps  of  the  standard 
fleet  would  call  for  45  paymasters,  rank  of  lieut.-commander.  60 
paymasters,  rank  of  lieutenant,  30  assistants,  rank  of  lieutenant 
(junior  grade),  and  30  assistants  with  the  rank  of  ensign.  To 
these  should  be  added  the  proportionate  number  in  the  higher 
grades,  or  i  paymaster-general,  rank  of  rear-admiral,  15  pay 
directors,  rank  of  captain,  and  20  pay  inspectors,  rank  of  com- 
mander. 

Thus,  to  efHciently  maintain  in  fighting  condition  the  standard 
fleet  that  has  been  selected  for  discussion,  the  Navy  Register 
should  contain  the  following  numbers  of  officers  of  the  various 
corps  and  grades: 


88 

48 

298 

75 

269 

30 

30 

201 
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R.  Adml.    Captt.    Comdn.  Lt.  Comdn.  Lieuu.    Lt.  (J.  G.)   Eesigns.      Toul. 

Line   20  100  120  184  467      318      456      1665 

Engineers  ..     i  15  25  50  71 

Surgeons  . .     i  15  25  82  71 

Paymrs.  . . .     i  15  20  45  60 

In  the  table  just  given  the  numbers  in  the  various  grades  of 
all  corps  are  proportioned  to  the  duties  to  be  performed  for  what 
may  be  called  a  20-battleship  organization;  and  as  the  Navy 
increases  beyond  this,  the  same  relative  proportions  of  grades 
should  hold,  so  that  provision  for  expansion  to  meet  future 
requirements  could  be  easily  made. 

It  will  be  noticed  that  in  the  battleship  and  first-class  cruiser 
classes,  one  commissioned  officer  is  required  for  about  every  500 
tons  of  displacement.  In  the  gunboat  and  destroyer  classes, 
one  is  required  for  about  every  100  tons  of  displacement.  As 
the  number  of  small  vessels  is  necessarily  much  greater  than  of 
large  ones,  the  average  displacement  in  the  composite  fleet,  per 
commissioned  officer,  is  about  225  tons.  Therefore,  to  meet  the 
needs  of  a  growing  service,  it  would  be  a  simple  matter,  in  draw- 
ing the  law  organizing  the  naval  personnel,  to  authorize  an 
increase  of  one  commissioned  officer  for  every  225  tons  of  dis- 
placement provided  for,  over  and  above  any  tonnage  worn  out 
and  laid  aside  in  the  same  period,  the  increase  to  be  distributed 
throughout  the  Navy  list,  so  as  to  preserve  the  relative  propor- 
tions of  the  grades  as  g^ven  in  the  above  table. 

Something  of  the  number  of  warrant  officers  required  has 
already  been  indicated  in  some  of  the  foregoing  lines;  but  space 
does  not  permit  of  entering  into  the  details  of  this  branch  of  the 
service,  nor  of  the  non-sea-going  construction  corps,  though  any 
complete  scheme  of  organization  should  include  all  branches  of 
the  service. 

The  space  limit  fixed  for  himself  by  the  writer  has  already 
been  considerably  exceeded;  but  even  the  briefest  discussion  of 
naval  organization  would  be  manifestly  incomplete  without  some 
suggestions  in  regard  to  the  maintenance  of  a  continuous  flow 
of  promotion,  and  the  regulation  of  the  service  to  make  the  duty 
fit  the  age  and  rank  of  the  officer. 

Anyone  with  20  years  of  service  experience  can  recall  to  mind 
frequent  incidents  where  somewhat  elderly  gentlemen  were  per- 
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forming  the  duties  of  youth,  and  young  men  those  of  boys. 
Many  other  incidents  can  be  recalled  where  a  too  long  training 
in  subordination  witliout  responsibility  had  unfitted  the  officer 
for  the  active  responsibilities  of  command  when  that  grade  was 
finally  reached;  and  it  is  no  infrequent  occurrence  to  find  most 
excellent  subordinate  officers  in  the  service  deprived  by  their 
training  of  all  the  independent  initiative  necessary  for  efficient 
offensive  action  in  time  of  war. 

There  are,  of  course,  some  men  whom  no  vitiating  systems  or 
circumstances  can  crush,  and  the  Navy  happily  possesses  many 
of  these.  But  the  majority  of  naval  officers  belong  to  the  aver- 
age of  mankind,  on  whom  training,  custom  and  habit  exert  an 
overpowering  influence.  Therefore,  the  organization  should  be 
such  that  the  training  in  command  and  responsibility  should 
begin  before  youth  and  ambition  are  dead;  and  a  system  that  puts 
a  premium  on  mediocrity  and  teaches  men  to  obey  well  but  com- 
mand ill  cannot  be  abandoned  too  soon. 

The  only  remedy  for  this — perhaps  the  greatest  evil  under 
which  the  Navy  suffers  to-day — is  to  organize  the  personnel  in 
such  a  way  that  the  age  of  each  grade  fits  its  duties. 

To  accomplish  a  reform  so  sweeping,  and  one  that  will  affect 
the  private  interests  of  every  individual  in  the  service,  one  way 
or  another,  will  be  exceedingly  difficult;  but  with  one  so  neces- 
sary, private  interests  should  not  be  allowed  to  stand  in  the  way, 
and  *'  the  good  of  the  service  "  alone  should  be  the  guiding 
spirit  of  both  the  Navy  and  the  law-makers. 

Some  attempt  was  made  to  grapple  with  this  evil  in  one  of  the 
few  living  clauses  of  the  "  Navy  Personnel  Act,"  establishing  a 
reasonable  flow  of  promotion.  But  the  reform  did  not  go  deep 
enough  to  reach  the  root  of  the  evil.  The  one  and  only  way  to 
eradicate  it  forever  is  to  establish  an  age  limit  in  grade,  for  the 
fitting  of  age  to  rank  and  duty.  An  ensign  over  25,  a  junior 
lieutenant  over  30,  a  lieutenant  over  40,  a  lieu  t.- commander  over 
45,  a  commander  over  50  are  all  anomalies  when  any  thought 
whatever  is  given  to  the  duties  of  the  grades. 

In  accomplishing  so  sweeping  a  reform  as  is  here  advocated, 
and  especially  in  view  of  the  condition  into  which  the  Navy  list 
has  been  allowed  to  drift  in  the  course  of  years,  through  no  fault 
of  the  individuals  borne  thereon,  all  the  consideration  possible, 
consistent  with  "  the  good  of  the  service,"  should  be  given  to 
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those  individuals;  and  it  would  be  well  to  extend  the  accomplish- 
ment of  the  reform  over  a  limited  number  of  years.  But  this 
period  should  not  extend  beyond  five  years  at  the  most,  and  with 
a  reasonable  increase  in  personnel,  so  loudly  called  for  by  the 
enormous  increase  already  authorized  in  materiel,  and  reason- 
able retirement  laws,  the  reform  could  be  accomplished  almost 
immediately  with  injustice  to  few,  if  any,  of  those  now  borne  on 
the  Navy  list. 

The  writer  knows  full  well  that  this  proposition,  to  establish 
an  age  limit  in  grades,  is  almost  as  old  as  the  Navy  itself,  and 
that  he  has  stated  nothing  new  in  his  remarks.  But  the  ques- 
tion will  recur  again  and  ag^in  as  long  as  the  Navy  lasts,  or 
until  it  is  incorporated  in  our  system  as  the  only  logical  and 
reasonable  solution  of  the  present  and  past  most  unsatisfactory 
conditions. 

One  other  proposition  almost  as  old  and  quite  as  hackneyed, 
yet  equally  important,  that  should  undoubtedly  be  incorporated 
in  any  system  of  naval  organization,  is  the  promotion  to  flag 
rank  by  selection.  This  has  been  fought  over  so  often  that 
little  new  can  be  said  on  the  subject,  yet  a  few  remarks  will  be 
attempted. 

Speaking  on  this  subject  some  years  ago  with  an  English  post- 
captain,  whose  chances  of  further  promotion  had  passed,  the 
writer  asked  the  captain  if  he  felt  no  bitterness  and  discontent 
at  being  thus  passed  by.  The  answer  of  the  English  captain  was 
a  model  that  did  credit  to  himself  and  to  the  system  under  which 
he  had  been  trained,  and  his  spirit  might  well  be  emulated  in  our 
own  service.  He  said,  "  No.  Naturally,  I  would  have  loved  to 
have  been  promoted,  but  there  were  better  ttien,  and  it  is  all  for 
the  good  of  the  sen'ice." 

The  reply  of  this  English  captain  would  seem  to  condense  the 
whole  matter  in  a  nutshell.  If  there  are  better  mett  "  the  good 
of  the  service  "  requires  that  they  shall  be  selected.  As  a  matter 
of  fact,  in  case  of  war  this  is  what  is  always  done,  without  giving 
the  officer  selected  the  actual  rank  and  position  on  the  Navy 
list  to  which  the  responsibilities  and  duties  to  which  he  is  called 
justly  entitle  him.  This  is  manifestly  unjust  to  the  officer  con- 
cerned and  to  the  whole  service.  It  places  him  often  in  equivocal 
positions  in  connection  with  officers  his  seniors  on  the  Navy  list, 
and  leaves  it  to  his  personality  to  produce  the  results  that  should 
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flow  from  actual  rank.  Few  will  be  found  bold  enough  to  main- 
tain that  all  men  are  born  natural  commanders-in-chief.  Yet 
that  is  the  assumption  on  which  our  system  is  founded;  and 
when  the  necessities  oi  war  compel  a  departure  from  so  illogical 
a  system  the  work  and  responsibilities  are  carried  by  the  selected 
few,  and  the  rank  and  rewards  go  to  all.  As  a  matter  of  reason, 
of  logic,  or  of  justice,  the  argument  is  unanswerable  that  to  those 
who  do  the  work  and  carry  the  responsibility  should  come  the 
rank  and  the  rewards.  Yet  our  system  is  contrary  to  all  this, 
and  takes  from  every  individual  in  the  service  one  of  the  greatest 
of  human  incentives  to  strive  for  the  attainment  of  excellence. 

The  reason  of  the  Navy's  being  is  war,  and  war  only;  and  a 
system  that  will  not  stand  the  test  of  war  should  be  swept  aside 
forever.  Admirals  are  designed  primarily  to  command  fleets  in 
time  of  war,  and  no  one  has  a  right  to  that  proud  title  whom  the 
Department  would  hesitate  for  an  instant  to  send  to  sea  in  com- 
mand of  a  fleet  to  meet  the  enemy. 

Undoubtedly,  by  any  system  of  selection  that  would  be  adopted, 
some  errors  and  injustice  to  individuals  would  be  unavoidable, 
however  fair-minded  the  selectors  might  strive  to  be.  But 
almost  any  system,  however  faulty,  would  produce  better  results, 
on  the  whole,  than  the  present  plan;  and  the  experience  of  both 
the  war  of  the  Rebellion  and  the  late  Spanish  war  would  seem 
to  prove  that  selection,  handicapped  as  it  was  by  the  present 
laws,  was  eminently  successful. 

Let  our  motto  be,  the  country  first,  the  service  next,  and  the 
individual  last,  and  reforms  will  adjust  themselves,  and  the  ser- 
vice become  as  near  its  design  as  human  nature  permits. 
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Captain  F.  E.  Chadwick,  U.  S.  N.— I  wish  first  to  thank  Lieutenant 
Hood  for  a  most  thoughtful,  able  and  philosophic  paper.  It  is  a  subject 
over  which  I  have  addled  my  own  brains  sufficiently  to  know  its  diffi- 
culties, and  to  enable  me  to  know  something  of  the  study  and  labor 
qf  which  this  is  the  evidence.  The  organization  of  administration  has 
always  been  a  weak  point  in  our  system,  and  it  has  been  weakest  where, 
by  the  complex  nature  of  the  subject,  it  should  be  strongest — in  the 
navy.  Nothing  could  be  more  haphazard,  disconnected,  and,  so  to 
speak,  o£F-hand,  than  the  law  establishing  our  present  organization. 
Within   this  law,   by  the   one   saving  clause  enabling   the   secretary  to 
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caUtblisIi  the  diitribution  oj  business,  wc  h»ve  been  slowly  worldng 
tcrward*  tome  of  the  views  which  Lieutenant  Hood  adrances,  We  thus 
finally  have  a  Bureau  of  Personnel  in  our  now  misnAined  Bureau  of 
fiivifiitUon,  which  is  wholly  a  military  bureau;  a  startling  instance  of 
ih<  »l«Jwnet>B  with  which  we  move,  as  it  has  taken  as  more  than  a  hun- 
dred year*  to  arrive  there;  we  have  yet  to  take  the  next  great  step- 

I  agree,  in  the  main,  most  cordially  with  the  author's  views.  In  a 
paper  I  wrote  on  the  subject  and  published  in  the  Pkoce&dikgs  of  the 
Navai.  IwHTituTK,  1  took  somcwhat  similar  ground,  but  have  seen 
reason  since  to  alter  aowc  of  my  views,  but  I  would  say  that  this  altera- 
tion hai  been  almost  wholly  in  the  direction  of  those  now  expressed 
by  the  author,  I  think,  however,  that  the  head  of  the  personnel  should 
be  also  chief  of  the  general  staff;  Mr.  Hood  subordinates  the  latter  to 
thia  head,  so  that  it  work;  out  somewhat  the  same,  but  I  think  it  better 
that  there  should  be  no  separation. 

In  1S94  I  advocated  a  separate  chief  of  staff,  but  I  expressly  stated 
my  change  of  view  on  this  stibject  in  a  letter  to  the  department  in  1899. 
I  think  the  geniuH  of  our  race  demands  fewer  divisions  of  responsibility. 
Such  a  separation  will  work  in  Germany  or  France  but  not  in  America 
or  England,  The  latter  country  has  certainly  evolved  a  most  admirable 
working  system  and  in  this  the  head  of  the  ofBce  of  personnel  is  prac- 
tically chief  of  the  general  stafT  and  the  military  head  of  the  service. 
Of  course,  in  the  system  ,tdvocatcd,  the  head  of  the  personnel  should 
he  relieved  of  much  of  the  minor  labor  now  devolving  upon  him;  but 
that  is  a  mere  question  o(  detail. 

I  think  the  assistant  secretary  should  be  the  coordinator  of  bureaus 
of  materia]  advocated  in  the  paper.  The  coordination  could  be  arranged 
for  either  by  his  acting  as  the  correlator  directly  of  all  the  bureaus  of 
material  (including  supply  and  works)  of  by  having  an  tnter>*ening 
official  to  bring  together  the  threads  of  the  Bureaus  of  Ordnance,  Con- 
struction, Steam  Engineering  and  Equipment,  and  the  other  bureaus 
mentioned  to  have  more  direct  relations  with  the  assistant  secretary. 
If  the  burden  of  work  were  not  too  great,  it  might  possibly  perhaps  be 
better  to  dispense  with  the  intermediate  official  over  the  four  special 
technical  bureaus,  on  the  general  principle  of  making  responsibility  as 
direct  as  possible;  the  question  is  too  large  to  determine  otherwise  than 
by  trial. 

It  must  be  remembered  that  intimately  combined  with  all  this  is  the 
na^Y  yard  administration ;  the  questions  of  purchase,  responsibility, 
distribution  and  account  of  stores  and  material,  are  all  matters  of  great 
importance  and  of  a  difficulty  which  can  hardly  be  exaggerated.  It  a 
new  organization  were  to  be,  it  would  perhaps  be  best  to  begin  with  the 
fewest  wheels  possible  and  add  as  necessity  demands.  We  have,  on 
these  points,  the  English  service  with  its  colossal  mine  of  cjiperience 
to  which  I  Would  again  hark  back  as  an  exemplar  to  be  closely  studied 
and  followed  as  much  as  may  be  in  filling  out  the  details  of  the  system 
which  Lieutenant  Hood  has  broadly  and  so  ably  sketched. 

I  cannot  enter  upon  the  subject  of  the  second  part  of  Mr.  Hood's  paper 
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to  any  great  extent  except  to  say  that  I  think  his  vsewa  are,  in  the  main, 
sound,  except  that  I  must  say  that  I  do  not  think  we  are  in  a  position 
to  dogmatize  about  the  engineer.  The  exact  relation  of  the  eitgineer 
officer  to  the  rest  o(  the  ship's  hierarchy,  in  case  o!  a  separate  corps  of 
commissioned  officers,  must  be  recognized  as  a  most  difficult  problem. 
The  present  arrangement  undoubtedly  solves  much.  I  have  always  con- 
tended that  the  same  man  who  was  good  enough  to  stand  the  engine- 
room  watches,  say  in  the  Campania,  is  good  enough  to  stand  the  watches 
in  our  own  engine-rooms.  But  there  must  be  immediately  over  these 
and  the  large  body  of  men  connected  with  the  engineering  force,  a 
directive  authority  of  a  higher  type  and  of  a  much  higher  rank  for  dis- 
ciplinary and  general  directive  purposes.  It  remains  to  be  seen  how 
cur  present  arrangement  will  work.  I  am  inclined  to  think  it  will 
adjust  itself.  It  is  a.  great  experiment,  which,  if  successful,  will  give  us 
the  immense  advantage  of  greater  homogeneity.  Where  there  are  aoo 
men  to  be  looked  after  in  a  military  organization,  rank  13  a  necessity. 
It  carries  a  weight  and  influence  which  ages  of  experience  have  shown 
to  be  part  and  parcel  of  mere  official  position.  Our  American  life  rather 
causes  us,  in  a.  general  way,  to  rebel  at  the  idea;  but  there  arc  certain 
^entities  and  fbcities  which  are  common  to  aU  mankind,  and  of  which  we 
cannot  rid  ourselves  any  more  than  we  can  of  our  race  temperamentj 
and  the  power  which  rank  carries  is  one  of  these;  I  believe  that  any  weU- 
trained  naval  ofHcer  should  be  capable  of  this  general  direction. 

While  mentioning  the  subject  of  rank,  I  would  say  that  I  hope  the 
day  will  come  when  we  may  recognize  another  fact,  that  is,  that  with 
perfect  propriety  and  without  derogation  from  the  dignity  of  rank,  the 
same  rank  may  have  many  titles;  that  a  captain  or  a  medical  director 
in  the  navy  and  a  colonel  in  the  army  are  equally  well  thought  of  and 
rank  in  the  same  pJane  despite  their  dissimilarity  of  titles.  Title  is  one 
thing,  rank  is  another;  and  while  rank  is  of  fundamental  importance, 
title  is  only  a  matter  of  convenience.  I  hope  that  by  the  time  Mr.  Hood 
shall  be  successful  in  his  reorganization  our  country  shall  be  thoroughly 
imbued  with  the  wholesome  and  self-respecting  habit  of  thought  which 
shall  cause  any  public  officer  to  insist  upon  being  known  for  what  he 
js  and  never  for  what  he  is  not. 


Captain  Caspar  F.  Goodkich,  U.  S.  N. — The  essayist  is  quite  right 
when  he  says  that  "  there  has  been  no  fixed  naval  policy,  nor  any  logical, 
consecutive  system  of  development,"  but  I  am  not  sure  that  he  is  equally 
right  when  he  describes  the  present  "  spirit  of  following  the  law  of 
expediency  "  as  "  founded  on  the  moral  weaknesses  of  some,  the  per- 
sonal ambitions  and  jealousies  of  others,  and  the  want  of  foresight  and 
ideas  of  false  economy  of  all."  Some  measure  of  trtith  there  may  be  in 
this  indictment.  The  influences  he  cites  arc,  however,  essentially  hu- 
man, and  they  must  be  expected  to  exist  in  any  human  undertaking,  to 
a  less  or  a  greater  degree,  according  to  the  skill  and  wisdom  of  its 
designers.  If  these  influences  were  made  apparent  under  the  essayists' 
analysts,  he  could  certainly  do  no  less  than  point  them  out  and,  at  the 
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same  time,  indicate  a  means  to  their  elimination.  When  things  human 
are  beyond  improvement,  they  have  already  become  divine.  It  wiD 
always  be  a  healthy  sign  that  members  of  the  naval  service  seek  for 
better  things. 

Personally,  I  am  disposed  to  attribute  our  lack  of  a  naval  policy  to  our 
still  more  notable  lack  of  a  national  policy.  Without  the  latter  it  were 
idle  to  expect  the  former.  Out  of  the  nebulousness  of  the  past  there 
seems  to  be  gradually  shaping  itself  a  scheme  of  national  development 
affecting  naval  affairs  in  their  turn  and  demanding  the  adoption  of  the 
best  and  most  economical  methods  in  order  to  achieve  the  desired  results. 
The  time  is  ripe  for  discussing  the  subject  which  the  essayist  states  that 
he  has  selected,  but  which,  I  fancy,  is  less  a  choice  on  his  part  than  forced 
upon  him  by  his  interest  in  and  study  of  his  profession. 

An  old  officer  once  said  to  me  that  the  bureau  system  was  not  so  bad 
in  itself,  but  that  the  Navy  Department  needed  some  office,  or  officer 
or  commission,  to  knock  together  the  heads  of  the  bureau  chiefs  and 
make  them  agree.  This  idea  would  appear  to  have  been  in  the  essayist's 
mind  as  he  wrote.  The  bureaus  were  originally  intended  to  divide  the 
navy's  civil  business  among  them  and  so  relieve  the  secretary  of  much  of 
the  burden  of  his  financial  and  other  responsibilities.  To-day,  the  bureau 
chiefs  are  so  overwhelmed  with  the  minutise  of  their  several  charges  that 
they  can  not  properly  give  sufficient  time  to  the  consideration  of  those 
broad  questions  which  concern  the  service  as  a  whole.  The  essayist's 
plan  may  not  meet  with  universal  acceptance,  but  it  offers  at  least 
a  well-reasoned  means  of  reaching  an  end  which  is  generally  conceded 
to  be  greatly  needed.  It  can  not,  therefore,  be  lightly  rejected  except 
by  those  who  propose  something  in  its  place  which  shall  be  evidently 
and  distinctly  better.  Much  that  he  desires  can  be  accomplished  with- 
out legislation.  I  should  suppose  that  the  secretary  would  welcome 
a  method  by  which  he  could  secure  unprejudiced  and  responsible  advice 
from  capable  and  chosen  officers  on  matters  of  policy,  types  of  ships, 
naval  wants,  etc.  Of  the  General  Board  much  was  expected  and  by  it 
much  may  have  been  accomplished,  but  a  smaller  body  of  advisers, 
composed  of  officers  stationed  at  the  department  and  meeting  fre- 
quently, if  not  daily,  would  yield  good  fruit  in  continuity  of  thought 
and  purpose,  as  well  as  in  acting  as  a  balance-wheel  upon  undue  real 
or  stlf-rcntcred  projects.  The  essayist  provides,  in  a  manner,  for  such 
a  commission  in  his  "  Boards  on  Policy  and  Naval  Strategy  "  and  in  his 
"  Fermanrnt  Board  on  Construction."  His  proposition  is,  however, 
open  to  the  serious  criticism,  as  I  view  it,  of  combining  in  one  set  of 
men  Ih*-  unrf  latcfl.  if  not  mutually  antagonistic,  functions  of  counsel  and 
txrttii'ion. 

(>n  th*-  othT  hand,  to  combine  all  that  concerns  the  personnel  under 
f^n*-  hfn']  t*ru]  all  that  roncerns  the  material  under  another  head  must 
r/.mm''fi'l  its^-lf  to  tlir  jiidKmrnt.  For  that  feature  of  this  essay  I  have 
'»nly  i/rais*-  t/i  /»ff*r. 

iMi(/h  of  tlif  'liffi/tilty  n'lw  rxpcricnccd  in  designing  ships,  for  example, 
and  th#;  r»-Kr»:tf»l»l*  fm»Hitiidi'  of  widely  different  patterns  all  bearing  the 
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sune  label,  would  be  avoided  by  committing  to  his  Board  oa  Policy 
and  Na%'al  Strategy  (or.  as  I  should  prefer,  a  separate  body  of  coun- 
sellors) the  responsibility  for  general  characteristics — types,  in  short^ 
leaving  the  details  to  be  worked  out  by  the  Board  ott  Construction. 

Wfmt  a  ship  should  be  is  a  purely  tactical  question  and  should  be 
settled  by  tactical  experts.  How  to  achieve  this  result  is  the  province 
of  the  designer.  Once  the  leading  traits  of  the  proposed  new  vessel  arc 
fixed,  the  essayist's  plan  of  combining  all  the  various  branches  of  con- 
struction, engineering,  ordnance  and  equipment  under  one  control  would 
work  satisfactorily,  promptly  and  economicaliy  to  an  extent  which  we 
can  neither  doubt  nor  foresee. 

The  essayist's  proposition,  in  creating  a  division  of  material  to  abolish 
the  bureau  of  yards  and  docks,  is  so  manifestly  business-like  as  to  de- 
mand little  passing  comment,  and  to  challenge  no  serious  adverse  criti- 
cism. 

Possibly  the  essayist  is  correct  in  bis  strictures  on  the  "  Personnel 
Act,"  hut  I  think  it  only  fair  to  hold  our  judgment  in  suspense  until 
more  facts  and  a  wider  experience  have  been  gained.  Should  time 
develop  the  evils  which  he  prophesies,  the  establishment  of  a  corps  of 
real  engineers  of  the  highest  possible  attainments  and  cflficiiency  would  be 
in  order.  I  have  always  been  of  the  opinion  that  there  is  a  broad, 
natural  and  impassable  gulf  dividing  the  naval  engineer  and  the  marine 
engine-driver,  as  I  have  always  deprecated  the  use  of  the  razor  to  do 
the  work  of  the  broad  axe. 

What  the  essayist  says  of  the  corps  of  professors  of  mathematics  and 
that  of  civil  engineers  admits  of  little  or  no  contradiction.  In  the  minds 
of  many,  it  is  an  open  question  whether  even  our  constructors  should 
form  a  commissioned  corps  in  the  navy,  believing  that  the  navy  should 
contain  no  officers  who  do  not  go  to  sea.  I  mention  this  fact,  not  to 
raise  a  new  issue,  but  to  show  that  the  essayist  is  not  so  radical  as  he 
might  have  been. 

The  paramount  necessity  of  drawing  upon  the  Naval  Academy  for  all 
officers,  except  chaplains  and  surgeons,  is  well  stated.  But  why  should 
the  paymasters  be  a  separate  corps?  Why  not  detail  officers,  from  the 
line  for  this  purpose? 

A%  the  number  of  ships  tn  hi^  standard  fleet  is  a  mere  preliminary 
assumption  necessary  to  determine  the  total  number  of  officers  re- 
quired. I  offer  no  comment  beyond  recording  a  doubt  as  to  the  readiness 
of  Congress  to  provide  so  large  a  personnel.  After  all,  it  is  ratios 
which  are  sought  rather  than  concrete  numbers. 

Eventually,  of  course,  we  must  come  to  an  "  age  for  grade  "  retire- 
ment. It  does  no  harm  to  return  again  and  again  to  this  point,  but 
such  a  measure  must  be  accompanied  by  selection  in  the  lower  grades, 
otherwise  men  who  enter  the  Naval  Academy  at  the  upper  Jirait  of  age 
could  never  hope  to  reach  command  rank.  If  they  possess  the  requisite 
ability,  they  should  have  a  chance  to  pull  ahead, 

The  proposition  to  introduce  selection  to  the  grade  of  rear  admiral 
will  find  little  favor  in  the  service  at  large.    The  English  system,  which 
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he  qaotea,  is  far  better,  in  that  it  selects  only  so  far  as  the  list  of  cap- 

tains.     But.  as  Kipling  says.  "  That  is  another  story."    Strialy  speaking. 

the  matter  of  promotion  is  not  germane  to  the  subject  of  the  essay. 

There   is   neither  time  nor   space  to  deal   with  so  vast  a  topic  in  the 
«ssay  or  in  this  brief  discussion. 

It  will  be  perceived  from  what  I  have  said,  that,  in  the  main.  I  agree 
with  the  views  of  the  essayist,  our  only  important  difference  lying  in  my 
<Joubt  as  to  the  desirability  of  placing  upon  certain  administrative  officers 
the  further  and  contradictory  responsibihty  of  counsel. 

In  conclusion,  I  can  not  refrain  from  speaking  of  the  happy,  forcible 
and  excellent  style  which  crowns  this  admirable  essay  with  untisual  and 
notable  literary  merit.  M 


Commander  Richard  Wainwright,  U.  S.  Navy.— The  essayist  cer- 
tainly has  selected  a  broad  and  comprehensive  sub;ect,  and  one  on 
which  there  may  be  many  differing  opinions.  To  my  mind  he  has  treated 
the  subject  in  a  masterly  manner,  and  his  essay  must  assist  in  strength- 
ening the  influence  of  the  Naval  Institute, 

From  the  fact  that  the  navy  has  been  expanding  rapidly  and  coo- 
atantiy,  it  may  be  inferred  that  there  is  necessarily  a  want  of  crystal- 
lization of  methods,  and  that  much  is  a  mere  adaptation  of  means  to  endj>. 
One  rarely  sees  a  logical,  consecutive  system  of  development  in  human 
affairs.  Certainly  our  railroads,  our  great  factories,  our  navy,  present 
no  such  system  of  development.  What  was  logical  in  one  stage  of 
development  may  have  become  illogical  in  another,  when  further  knowl- 
edge brings  more  light  on  the  subject- 
That  we  have  been  fairly  successful  in  comparison  with  other  navies 
must  be  admitted,  and  it  seems  reasonable  to  look  for  something  besides 
the  ability  of  the  administrators,  something  within  the  organiEation, 
to  account  for  this  success. 

With  all  its  faults  the  bureau  system  has  been  successful,  and  to  my 
mind  the  living  cause  of  this  success  is  the  frequent  change  in  the  chiefs 
of  bureaus.  Coming  fresh  from  the  general  service  to  administrative 
duty,  a  chief  must  know  the  needs  of  the  service  and  must  realize  that 
what  he  creates  to-day  he  may  use  to-morrow,  and  that  he  must  benefit  j 
<sr  suffer  by  the  regulations  he  puts  in  force.  I 

The  most  serious  fault  of  the  present  bureau  system  is  that  it  permits 
some  chiefs  to  remain  too  long  in  office  and  thus  gives  undue  influence 
to  some  branclies.  A  man-of-war  is  a  mass  of  compromises,  and  a  chief 
of  bureau  can  only  reach  the  highest  possible  efficiency  in  his  branch 
by  strongly  urging  his  own  portion  of  the  work.  While  to  have  one 
head  o(  all  the  bureaus  would  save  some  contention  before  the  secretary, 
yet  this  new  chief  must  harmonize  the  efforts  of  his  subordinates,  I 

The  principal  faults  in  the  present  bureau  system  to  my  mind  arise 
Jrom  the  manner  in  which  the  appropriations  are  made,  and  is  mani- 
fested largely  in  the  conduct  of  our  nairT  yards  and  in  the  purchase  of 
supplies.  The  commandants  of  our  yards  should  be  the  actual  heads 
of  the  establishments  and  not,  as  now,  the  moderators  or  nominal  heads 
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of  a  number  of  subheads,  representatives  at  the  different  bureaus.  The 
money  for  the  maintenance  of  the  navy  should  be  appropriated  in  a 
lamp  sum  and  allotted  to  the  navy  yards  for  specific  work,  not  dis- 
tributed among  the  various  bureaus.  This  is  too  large  a  subject  to  more 
than  mention  in  a  criticism. 

My  principal  objection  to  a  chief  of  material  is  that  once  in  four  years, 
he  would  become  a  permanent  head  and  he  would  lose  the  great  advan- 
tage of  dose  contact  with  service  interests. 

A  chief  of  personnel  is  a  good  idea;  it  rounds  out  and  strengthens 
the  duties  of  the  present  Chief  of  Bureau  oE  Navigation;  but  he  should 
be  the  chief  of  the  general  staff. 

While  the  office  of  the  Judge  Advocate  General  should  be  placed 
tinder  the  chief  of  personnel,  many  of  the  present  duties  of  the  Judge 
Advocate  General  should  be  removed  from  his  office  and  placed  under 
the  assistant  secretary,  such  as  all  matters  of  contracts  and  points  of 
law  not  purely  military. 

I  disagree  entirely  with  the  writer's  remarks  on  the  Personnel  Bill, 
n  is  "  plainly  apparent  "  to  me  that  the  few  men  that  have  heretofore 
designed  our  machinery  were  not  made  by  our  old  system,  but  in  spite 
of  it.  To  me  the  "  logic  of  events  "  that  have  passed  predicts  success 
for  the  future.  The  men  who  have  designed  steam  engines,  turret  and 
electric  machinery  of  all  kinds,  are  all  engineers.  I  cannot  see  why 
engineering  should  stop  at  the  entrance  to  the  turret-chamber  or  to 
the  dynamo  room.  Designing  engineers  will  be  selected  without  diffi- 
culty from  the  large  body  of  the  new  Une,  who  will  have  about  the 
same  early  training  as  ihe  old  engineers,  and  will  have  almost  as  much 
experience  with  machines,  and  who  will  not  have  their  intellect  dulled 
by  standing  cold  iron  watches  or  making  tidal  observations  in  the 
bilge. 

The  increase  of  officers  as  urged  by  the  essayist  is  most  important  to 
the  navy,  and  as  the  only  reasonable  way  to  obtain  this  increase  is 
through  the  Naval  Academy,  additional  appointments  to  that  institu- 
tion should  be  urged  upon  Congress.  It  will  be  necessary  to  dispel 
the  growing  impression  that  the  Naval  Academy  is  an  aristocratic 
institution,  and  to  point  out  the  fact  that  it  is  the  most  democratic 
institution  in  the  world,  admitting  boys  from  all  classes  and  making 
scholarship  and  aptitude  the  only  criterion  for  standing  in  the  service. 
Certainly  learning  is  not  the  usual  badge  of  aristocracy,  and  it  hat  never 
been  democratic  to  reward  ignorance  with  high  rank. 


Professor  P.  R.  Alcek,  U.  S.  N. — 1  think  that,  in  the  long  run,  the 
essayist's  plan  of  interposing  a  "  chief  of  material  "  between  the  Secretary 
of  the  Navy  and  the  Bureaus  of  Constructionj  Engineering.  Ordnance. 
Equipment,  and  SuppUes  and  Accounts,  would  do  more  harm  than  good. 
Tlie  present  "  Board  on  Construction "  is  a  very  efficient  instrument, 
and  the  frequent  disagreements  of  its  members  are  always  in  regard  to 
matters  properly  open  to  a  difference  of  opinion  and  the  discussion  of 
which  is  desirable.    If  it  were  possible,  which  it  never  will  be  while  there 
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.4  n  ^^ft'tnty  f,f  the  Navy,  to  give  to  a  single  oflicer  the  dcotfing  voice 
■.vi  »y,  '-|n^4ti//n«  rcKarding  material,  disputed  points  might  posstbly  be 
4<'f<'>rt*r  t'.^ft/Uf]  ih»n  they  now  arc,  but  only  at  the  expense  of  less  careful 
''^ir,^^']^r;lf1fm.  Thf  Sfcrftary  of  the  Navy  had  far  better  accept  the 
fitiA^ng  f.j  n  mx'jnrtty  of  the  Board  on  Construction  than  aDow  aay  indi- 
'.Ai\4\  tf,  **t  »<k1(>  thrir  opinion,  and  especially  so  since  a  divided 
lv-.-«i"1  '';fn  »l-wny<  hr  aiiKmrnted  by  other  officers  when  matters  of  great 
,nip',r»;iri''»  *f^  it,  hr  firrided. 

f  4iv»  «tii)  tnfit^  ctronKly  in  disagreement  with  Lieutenant  Hood  in  his 
'•/o^<1<»fr,f.»f./,f^  of  fhf  amalKamation  of  the  line  and  engineer  corps-  K 
•>.<»  K^r1*t^]  infffu}fncy  "  which  he  predicts  as  a  result  of  oar  present 
'/<**m  Ar^f  tom^*.  It  will,  in  my  opinion,  be  because  that  system  has 
'•'*•'  ^'**"  f;»if)y  »ii'l  honr*t1y  tried.  Lieutenant  Hood  says  that  the 
/>ryt.t(»t  f.ffit^ti  of  thf  lifir  do  not  as  a  class  wish  to  take  the  places 
'.'  *>,'■  ff*if»*/j  niKtnfT*  "i  the  old  system.  But  in  accordance  with  his 
'/ttf,  t,»m_  7vi(>,  wtiirh  I  rtitirrty  afcree,  only  a  limited  number  of  highly 
*t»,t,'r,  tu^Mtt-tts.  i<  nrei\pi\,  nn  that  the  younger  line  officers  "as  a 
',4S»"  nf  ri'.f  r*f)itirr>|  to  become  trained  engineers  in  the  sense  in 

ii'  A'',tr,iU  fh;)t  thf  linr  prodnccft  it.<i  ordnance  experts;  why  cannot  it 
|,f/,/;.</»  ,»«  »f)(/»f,»».fif,K  rxprrfo?  In  it  because  steam  engineering  is  less 
»lfM<»M«  »',rlf  than  nr«]uniuc  or  electrical  engineering  that  Lieutenant 
!<','//)  Utitt  -mf  tbnil  «/„„,  hnvr  no  specialists  left  in  the  former  field? 
•-«.,•«!  »,«  (r,rc;(l("!  >ii«  MWfi  Hvowrd  principles,  and  approves  of  the 
tvttttf  i,\  fhf  (f/io/l  of  th»"  «prvirc  to  individual  preferences,  he  should 
i^*u,»tA  O.St  i,^\ii-jt.  who  »«ti  hrrotnr  experts  in  steam  engineering  be 
u.tC'   ♦/,  iV  r'.ft-  th''rri<i<-lvp<«  to  thiit  line  of  work. 

t'  .'t.rti  tn>']f  th'  rri'iral  ((tiHlittni  which  are  the  first  essential  for  a 
K','A  f.»  >4\  '.fT.rt-T,  1  think  that  no  one  can  doubt  that  to  be  a  competent 
fi.ytiit't,  ',:;ri(;  ih"  jvoff]  in  u  hroad  urnse,  is  more  necessary  than  any- 
\).,i.H  «.si  f',f  »fr,'i»fi»  ««r7i'»-  »<s  n  subordinate  on  a  modern  man-of-war. 
i>  •;.<  i,fti,'y,,t,it  fr. •'hm'fv  of  a  linttlrship  be  put  on  one  side,  and 
aiJ  j,t#  ',«/,*»  tu*r't,,t,f-t\r  /.f  t-vrry  kind  on  the  other,  I  venture  to  assert 
thiit  !/;'/*«  i.t,ii.t.t>-t,t,fi  \iutrN]fi]it,r  i«  needed  for  the  proper  care  and 
hdwiinm  <J  »>»«^  .<••/•>  Miwfi  'ff  the  frirnier.  If  the  average  line  oflicer  is 
t/ioijjfJj  lA  »i.  t.t,\t,t,t't  *',  h=ivc  full  (li.'irKe  of  the  torpedoes,  ordnance 
aiypljiiii' t^^  «»,«:  *!»«•>.'  i». ••.■Il.iiion,  if  will  re(|uire  little  added  engineer- 
inj/  kiio^]*/!!/*  ''''  »""•  •''  ••'""  •>«k«'  cli.-irKe  of  ihc  propelling  machinery. 
If,  liow<v«r,  ji  •/<  i  >,,.ti  h'ii']  lli.if  wr  need  specialists  for  ordnance,  etc., 
tlien  why  should  ;.'/•  f|/«' i.ili^ls  (or  isle;ini  engineering  be  developed  in 
the  banie  way  out  of  th<-  Inn  'f  U  hnr  rjfiicerH  are  as  anxious  to  become 
speciali&tS)  in  st«-ai«i  i  ni/iiM  <-iin|/  :,t  m  ordnance  or  electrical  engineering, 
then  there  will  be  no  <))(h<  iilty  in  Kt'ltinK  a  sufTicient  supply  of  the 
former.  It  should  be  r«' oKni/'-d  that  until  an  officer  reaches  the  grade 
of  lieutenant-commander,  tli<-re  ih  no  other  one  thing  so  important  as 
that  he  shall  be  a  thr>roiiKhly  competent  practical  engineer,  and  though 
steam  engineering  may  be  less  agreeable  to  him  than  some  other 
branches,  he  must  sacrifice  his  individual  feelings  to  the  good  of  the 
service. 
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It  is  perhaps  natural  that  I  should  be  unwiliing  to  accept  Lieutenant 
Hood's  mere  dictum  that  "the  present  corps  of  professors  of  mathC' 
ntalics  is  a  relic  of  a  dead  system  and  is  sn  unnecessary  adjunct  of  the 
navy."  Surely  there  is  some  room  for  argument  on  this  subject.  I 
suppose  Lieutenant  Hood  would  favor  withdrawing  the  Naval  Observa- 
tory from  n3%al  control,  but  if  this  were  done  the  most  important 
sphere  of  duty  for  professors  o/  mathematics  would  stiU  remain.  In 
my  opinion,  the  heads  of  all  the  non-professionat  departments  at  the 
Naval  Academy  sbotiid  be  permanent,  not  shifting  every  two  years  or 
so,  and  the  corps  of  professors  of  mathematics  affords  a  means  of  Ailing 
these  positions  with  commissioned  officers  specially  selected  with  a  view 
to  their  capabilities.  The  army  has  its  "  corps  of  professors  at  West 
Point,"  ranking  with  lieutenant-colonel  and  colonel,  and  filling  the 
positions  of  heads  of  departments,  and  the  navy  can,  in  my  judgment, 
get  good  Service  from  its  corresponding  corps  of  professors  of  mathe- 
matics and  should  not  willingly  acquiesce  in  its  abolishment.  Do  not 
condemn  the  instrument  because  in  some  hands  it  has  been  badly  used. 

As  regards  Lieutenant  Hood's  proposed  age  for  grade  limits,  it  is  to  be 
noted  that  a  radical  change  in  the  standards  of  admission  to  the  Naval 
Academy  would  be  entailed  thereby.  At  present  a  graduate  may  be  26 
years  0/  age  and  a  considerable  number  would  be  retired  under  Lieuten- 
ant Hood's  plan  before  ever  being  commissioned  ofllicers.  Even  were  the 
upper  limit  of  age  of  admission  to  the  academy  placed  where  the  lower 
limit  now  is,  at  15  years,  making  the  age  of  Anal  graduation  21,  the 
requirement  that  promotion  to  the  grade  of  junior  lieutenant  must  occur 
before  the  age  oE  25  wou!d  make  it  necessary  to  provide  114  vacancies 
each  year  above  the  grade  of  ensign,  and  this  would  mean  at  least  60 
compulsory  retirements  annually,  I  think  it  would  be  much  better  to 
only  have  retiring  ages  fixed  at  the  two  points  of  promotion  to  com- 
mander a.nd  to  rear  admiral. 


Lieutenant  S.  S.  Wood  U.  S.  N.-^— I  take  pleasure  in  seconding  the 
Ol»inion  of  the  Board  of  Contt'ol  in  deciding  that  the  paper  of  Lieutenant 
Hood  is  worthy  of  a  prize  and  in  assuring  him  of  my  hearty  approval 
of  his  scheme  of  naval  administration  and  organization.  I  wish  that  it 
might  be  brought  before  every  officer  in  the  service,  and  that  each  would 
give  it  the  careful  thought  to  which  it  is  entitled,  and  I  feel  sure  that 
were  it  adopted  f*i  Mo  the  service  at  large  would  be  much  benefited. 
The  scheme  in  general  is  excellent,  but  perhaps  some  difficulties  would 
be  met  with  in  carrying  out  the  details.  Still,  I  cannot  believe  that  they 
would  prove  to  be  insurmountable  if  undertaken  with  a  sincere  desire 
for  the  betterment  of  the  service. 

May  I  touch  on  a  few  of  these  details,  not  in  their  order  of  importance 
perhaps,  bm  in  the  order  in  which  they  are  presented  in  the  essay? 

I  think  the  division  into  the  Personnel  and  Materiel  as  made  by  the 
e&Sayist  extremely  good,  but  is  it  really  very  different  from  what 
is  now  in  vogue?  Now,  the  different  bureau  chiefs  report  to  and  confer 
directly  with  the  secretary;  by  the  new  scheme,  they  would  report  to 
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their  immediate  chie(  and  the  secretary  instead  of  having  eight  advisers 
to  listen  to  would  have  only  two.  Surely  the  secretary  would  not  object 
to  this;  but,  would  not  these  two  advisers  be  tempted  to  call  into  con- 
ference with  the  secretary  the  subchief  who  had  gone  into  the  subject 
more  deeply  than  he  had  done?  I  think  so,  and,  as  soon  as  we  increase 
the  number  of  minds  to  decide  upon  a  certain  thing,  are  we  not  in- 
creasing the  labor  and,  therefore,  delaying  the  progress  of  the  work? 
Unless  each  chief  has  in  his  own  division  almost  as  much  authority  as 
the  Secretary  of  the  Navy  has  now,  I  fear  that  the  transaction  of  busi- 
ness will  not  be  more  rapid  than  at  present. 

It  seems  to  me  that  the  two  chiefs  proposed  should  hold  their  offices 
for  four  years  at  least,  even  if  this  should  carry  them  beyond  the  retiring 
age.  I  do  not  advocate  that  this  should  be  usually  practiced,  or,  if  allowed, 
that  it  should  stop  the  flow  of  promotion  until  the  incumbent  passes  to 
the  retired  list.  No;  let  him  remain  on  the  active  list,  but  let  the  others 
move  up  as  if  he  had  taken  his  place  with  those  who  had  retired  at  the 
age  of  62.  The  point  I  am  endeavoring  to  bring  out  is  the  advisability, 
nay,  the  necessity,  of  having  the  chiefs  in  their  positions  long  enough 
to  shape  a  policy  and  prove  its  utility.  If,  as  the  essayist  suggests, 
only  those  from  the  highest  grade  are  available  for  this  duty,  will  we 
not  have  an  ever-changing  chief  to  look  up  to?  And  with  these  changes 
will  not  the  service  suffer?    I  think  so. 

We  Americans  are  inclined  to  scoff  at  the  conservatism  of  the  English, 
but  does  it  not  seem  as  if  each  new  chief,  like  a  true  American,  in  his 
desire  to  improve  existing  conditions,  introduced  too  many  changes 
for  the  good  of  the  system?  Would  it  not  be  well  for  us  if  there  were 
a  law  which  required  that  every  regulation  or  order  issued  for  the  guid- 
ance of  the  service  should  remain  in  force  for  a  year  or  more  unless  it 
could  be  proved  that  its  enforcement  inflicted  positive  injury  to  indi- 
viduals or  great  loss  to  the  Government?  It  is  undoubtedly  a  good 
thing  to  be  able  to  change  existing  orders,  but  if  it  were  known  that 
when  once  issued  they  must  stan^  long  enough  to  be  securely  tested 
would  not  more  care  be  exercised  in  promulgating  them? 

As  to  the  necessity  of  having  an  engineer  corps  in  the  navy  there 
never  has  been  any  question  in  my  mind.  They  may  be  given  line  tides, 
but  their  duties  must  still  be  performed  and  well  periormed,  too,  or 
our  ships  soon  become  useless  and  broken  down.  Surely  the  practice 
which  has  proved  economical  and  advantageous  in  the  merchant  ser- 
vice could  be  applied  with  even  more  force  to  our  modern  ship  of  war. 
Let  our  highly  educated  officers  superintend  and  be  ready  for  an  emer- 
gency, but  let  the  engine-drivers  perform  the  daily  and  hourly  watch 
duty.  Thus  from  knowing  the  actual  needs  of  the  ship  at  sea  will  he 
become  better  able  to  design  the  machinery  for  others. 

By  all  means  make  this  division  before  the  cadet  leaves  the  Naval 
Academy;  make  no  distinction  other  than  ability  and  aptitude,  and  then 
proceed  to  develop  along  the  lines  chosen  for  them  by  the  Academic 
Board. 

I  am  heartily  in  accord  with  Lieutenant  Hood  in  his  remarks  about 
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the  necessity  of  having  all  branches  of  the  service,  with  the  exception  of 
the  surgeons  and  chapSains,  drawn  (roni  the  Naval  Academy.  Much  ot 
the  severe  criticism  often  heard  in  the  ward-room  upon  the  acts  of  the 
commanding  officer  would  thus  be  avoided;  for  many,  by  their  course 
at  the  academy,  would  learn  the  first  principles  of  mtUtary  discipline, 
and  knowing  them  while  young,  might  carry  it  out  by  their  example  and 
teaching  later  in  life.  Of  course  there  will  always  be  growHng.  but  the 
wholesale  condemnation  of  orders,  acts  or  decisions  of  superior  officers 
should  never  be  permitted. 

I  am  also  ready  to  place  myself  on  record  as  being  in  favor  of  pro- 
motion to  flag  rank  by  selection.  There  are  abundant  arguments  in 
favor,  and  the  few  opposed  to  it  ought  not  to  be  allowed  to  $tand  in  the 
way  of  the  good  of  the  service. 

W'c  can  only  perfect  our  service  by  a  hearty  cooperation  of  all  of  its 
members,  each  one  striving  to  do  his  best;  and  surely  this  is  a  favorable 
opportunity  to  try  and  leam  the  opinion  of  the  members  on  this  funda- 
mental thing^ts  organization  and  administration.  I  wish  that  the 
Institute  couJd  get  am  expressior  oi  opinion  from  everj*  officer  of  the 
service,  and  then  perhaps  we  would  be  willing  to  abide  by  th^  dede^ion 
of  the  majority, 

I  desire  in  closing  to  thank  the  essayist  for  the  excellent  thoughts 
which  he  has  suggested  and  to  express  a  wish  that  his  plan  will  some 
day  b«  adopted  and  carried  into  effect. 


Lieotenant  L  H.  Chandler,  U.  S.  N. — In  reading  this  most  excellent 
essay  I  find  myself  in  hearty  accord  with  the  essayist's  views  as  far  as 
the  question  of  administration  is  concerned,  and  I  believe  that  such  an 
arrangement  as  he  describes  would,  in  general,  prove  an  ideal  one. 

There  are,  however,  one  or  two  points  in  that  part  of  the  essay  which 
treats  of  organization  upon  which  1  desire  to  touch. 

The  first  of  these  is  the  judgment  passed  by  the  essayist  on  the  work- 
ing of  the  present  system  of  organization  of  the  line  oi  the  navy  as 
created  by  the  Personnel  Bill  of  1899.  This  bill  amalgamated  the  old 
line  and  engineer  corps,  and  against  this  one  particular  feature  much 
adverse  criticism  has  recently  been  launched,  in  many  cases  by  those 
who  favored  the  amalgamation  at  the  time  the  bill  was  under  discussion. 
The  ctaim  against  the  amalgamation  is  that  it  has  taken  away  from  us 
our  corps  of  trained  engineers  and  given  us  nothing  in  its  place. 

By  the  amalgamation,  as  provided  by  the  Personnel  Bill,  two  things 
w«re  to  be  accomplished,  the  first  being  to  bring  together  into  one  new 
corps  all  living  officers  of  the  two  old  corps,  and  the  second,  to  educate 
for  the  future  a  class  of  officers  who  would  be  able  to  do  the  duties  of 
both  corps.  Only  to  a  very  limited  extent  was  it  intended  to  transform 
the  old  engineer  into  a  line  officer  except  in  cases  where  the  youth  of 
the  said  oflicer  was  supposed  to  render  it  possible.  All  this  is  ancient 
hiitof;  to  every  one,  but  I  have  repeated  it  here  merely  to  give  point 
to  the  remarks  that  follow: 

Tbere  arc  in'  the  navy  to-day  exactly  the  same  number  of  the  old 
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engineer  officers  that  would  have  been  to-day  in  the  old  engineer  corps 
had  it  continued  to  exist,  and  out  of  this  number  there  are  one  tieU' 
tenant-commander,  twenty-eight  lieutenants,  thirty  lieutenants  of  the 
Junior  grade  and  eleven  ensigns,  a  total  of  seventy  in  all  (Navy  Register, 
January  I,  190 j)t  who  are,  from  choice  or  by  law,  doing  line  duty  to 
qualify  themaelves  for  duly  in  the  new  line.  In  other  words,  the  Per- 
sonnel Bill  has  resulted  in  the  temporary  withdrawal  from  engineering 
duty  of  but  seventy  of  the  old  engineer  officers.  I  say  temporary,  be- 
cause after  they  qualify  for  the  line,  these  officers  will  take  engineering 
duty  in  the  same  proportion  that  other  line  officers  should. 

The  question  arises  at  once  as  10  why  these  seventy  engineer  officers 
have  not  been  replaced  by  other  competent  officers  of  the  line,  if 
indeed  they  have  really  not  been  so  replaced.  Is  it  because  seventy 
officers  of  the  old  line  competent  to  do  daily  routine  engineering  duty 
aboard  ships  with  simple  machinery  could  not  be  found?  I  deny  that 
this  is  the  case,  and  I  do  not  believe  the  essayist  will  claim  that  it  is. 
In  fact,  a  considerable  number  of  old  line  officers  have  been  so  ordered 
as  engineers  and  have  performed  their  duties  with  ability. 

The  truth  of  the  matter  is  that  at  the  time  of  the  passage  of  the  Per- 
sonnel Bill  the  navy  had  just  been  enormously  enlarged,  and  it  has 
remained  so  enlarged  ever  since.  Had  the  Personnel  Bill  never  been 
passed,  we  should  to-day  have  exactly  the  same  outcry  for  more  engineer 
officers  that  we  have  under  the  present  system,  and  the  need  would  be 
just  as  great.  The  demand  for  more  line  officers  is  to-day  just  as  great, 
if  not  greater,  than  that  for  more  engineers,  and  tt  would  be  just  as 
correct  to  charge  the  present  shortage  of  line  officers  caused  by  the 
expansion  of  the  navy  to  the  workings  of  the  Personnel  Bill  because  some 
officers  of  the  old  line  have  been  given  engineering  duties,  as  it  is  to 
charge  upon  that  measure  the  present  strong  need  for  engineer  officers 
caused  by  tfie  same  enlargeniisnt  because  seventy  engineers  are  now  per- 
forming line  duty. 

In  other  words.  I  deny  that  the  amalgamation  has  reduced  the  num- 
ber  of  competent  engineer  officers  available,  and  assert  that  the  present 
cry  for  more  engineers  is  caused  exclusively  by  the  same  reasons  that 
have  brought  about  the  present  great  scarcity  of  sea-going  officers  of 
both  branches. 

The  law  never  was  intended  to  make  a  man  who  was  already  only  an 
engineer  into  a  line  officer,  or  vice  versa,  merely  by  its  enactment,  and 
nobody  ever  claimed  that  it  would  do  so,  yet  to-day  it  is  judged,  and 
most  unjustly  so,  by  its  failure  to  do  that  very  thing.  A  certain  number 
of  old  line  officers  are  learning  to  be  engineers,  and  a  certain  number  of 
old  engineers  are  learning  to  be  line  officers,  and  if  there  are  not  enough 
nien  available  in  each  branch,  as  there  are  not,  the  shortages  are  due 
only  to  the  small  total  number  of  officers  of  the  new  line  available,  and 
not  to  the  shifting  of  duties.  The  department  has  at  its  disposal  to-day 
a  certain  number  of  line  officera  available,  and  in  assigning  them  to  duty 
a  certain  proportion  go  to  each  branch  of  the  service.  Because  the 
actual  number  thereof  assigned  to  engineering  is  not  enough  the  Per- 
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sonnel  Bill  is  bJamed,  but  in  my  opinion  the  chieF  g(  the  Bureau  ol 
Ordnance  might  as  justly  claim  that,  because  he  is  short  of  inspectors 
and  has  to  leave  important  work  to  civilian  subinspectors,  who  have  in 
many  cases  proved  incompetent,  therefore  he  ought  to  be^  given  a 
separate  corps  of  officers  to  do  his  work,  and  his  work  only.  I  am  con- 
fident that,  could  we  get  a  sufHdently  g^reat  total  number  of  officers  in 
the  line  of  the  navy  so  that  each  branch  of  work  could  have  a  proper 
number  of  units  assigned  to  it,  then  the  shifting  of  these  units  from  one 
branch  lo  the  other  according  to  their  adaptability  would  become  a  com- 
paratively easy  matter,  and  w«  would  find  the  now  ever-increasing  com- 
plaints against  the  amalgamation  feature  of  the  Personnel  Bill  dying 
away  to  nothing. 

I  believe  that  this  would  be  true  even  with  the  present  officers,  who 
have  not  been  specially  brought  up  to  meet  the  conditions  of  to-day 
were  there  only  enough  of  them.  I  have  confidence  enough  in  the  ability 
of  my  brother  officers  to  believe  that  in  that  case,  while  each  man  could 
not  become  thoroughly  expert  in  every  branch,  still,  when  an  ejcpert 
was  needed  in  any  particular  subject,  it  would  not  be  difficult  to  lay 
hands  on  him.  It  is  hardly  more  difficult  now  to  find  an  expert  for  a 
particular  duty  than  it  is  to  find  anywu,  expert  or  not.  As  well  condemn 
the  present  system  because  every  man  in  the  line  is  not  competent  to  do 
the  design  work  for  the  Bureau  of  Ordnance,  as  because  everyone  is 
not  a  competent  designing  engineer. 

Being  possessed  of  the  abiding  faith  above  set  forth,  that  if  the  total 
were  only  large  enough  the  subdivisions  would  arrange  themselves,  even 
when  the  total  is  made  up  of  officers  raised  under  the  old  system,  t  am 
Still  more  confident  that,  by  the  time  the  officers  of  the  navy  are  all  men 
who  have  been  educated  for  the  present  conditions,  the  new  line  as  a 
whole  would  be  most  thoroughly  and  efficiently  competent  to  perform 
all  the  duties,  line  and  engineering,  that  would  by  right  to  it  belong. 
There  would  still  be  the  occasional  square  peg  in  the  round  hole,  ol 
course,  as  will  occur  under  any  system,  but  with  a  large  number  of  pegs 
and  holes  to  manipulate,  the  necessity  for  putting  the  two  misfits  to- 
gether would  be  less  likely  to  occur  than  under  the  old  system, 

Again,  again,  and  0£d(tt,  the  crying  need  of  the  navy  is  for  more  gradu- 
ates from  the  Naval  Academy  each  year!  Let  every  man  bestir  himself 
to  bring  about  an  increase  in  the  number  of  appointments  to  the  Naval 
Academy,  and  when  success  has  been  attained  to  a  sufficient  degree  to 
give  the  total  that  is  needed,  the  evils  of  amalgamation  will  never  be 
heard  of  again. 

Having  said  ray  say  in  regard  to  the  criticism  by  the  essayist  of  the 
amalgamation  feature  of  the  Personnel  Bill,  I  will  state  what  I  believe  to 
be  the  proper  organization  of  the  line,  following  as  much  as  possible 
Lieutenant  Hood's  method  of  expression. 

I  would  have  a  line  of  sufficient  total  numbers,  not  as  to-day,  with  one 
thousand  men  to  fill  two  thousand  places.  No  system  can  make  one 
man  into  two.  This,  of  course,  Congress  must  be  induced  to  provide, 
and  as  long  as  it  is  not  so  provided  no  system  will  produce  good  results. 
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Then  each  line  officer  should  be  aided  by  the  department  as  mach  as 
possible  in  developing  his  particular  faculties  in  certain  directions.  A 
man  who  proves  himself  a  thoroughly  competent  engineer,  ordnance 
officer,  electrician,  torpedo  officer,  etc,  by  passing  appropriate  rigid 
practical  examinations,  not  such  as  come  before  promotion,  should  be 
so  designated  in  the  Navy  Register.  Then,  aboard  ship  and  ashore,  the 
officers  who  are  fit  for  certain  duties  should  be  given  them  to  perform, 
regardless  of  their  rank,  that  fetich  that  says  that  number  three  on  the 
list  of  a  ship's  officers  shall  run  the  dynamos  whether  he  can  do  it  or  not. 

Every  officer  who  graduates  from  the  Naval  Academy  can,  as  far  as 
human  nature  renders  it  possible  to  make  such  a  statement,  learn  to 
perform  the  daily  duties  of  the  turret,  deck  and  engine-room  equally 
well,  and  can  gi%*e  satisfaction  in  the  performance  of  them  all.  In  so 
doing  the  younger  officer  will  find  himself  naturally  attracted  in  a  par- 
ticular direction,  and  a  desire  to  be  known  as  a  qualified  specialist  will, 
in  nine  cases  out  of  ten,  lead  him  to  become  expert  in  one  or  even 
more  of  the  special  branches  without  losing  general  efficiency  thereby. 
The  tenth  man  who  feels  no  special  interest  in  anything  is  the  man  who 
should  be  used  to  stimulate  promotion  by  prompt  action  on  the  part 
of  the  examining  board.    There  is  no  room  for  him  in  the  navy. 

This  would  provide  for  Lieutenant  Hood  his  "  highest  class  of  engi' 
netrs,"  "  one  for  gunboats  and  smaller  cruisers,  two  for  cruisers  second 
class,  and  three  for  cruisers  of  the  first  class  and  battleships."  I  quite 
agree  with  him  that  "any  greater  number  of  engineers  of  the  highest 
class  aboard  ship  is  superfluous,  and  therefore  useless.  For  engineering 
work  under  them,  the  present  system  of  warrant  machinists,  and  ma- 
chinists of  the  various  classes,  supplies  just  the  order  of  materia!  needed 
for  the  work  to  be  performed."  I  claim  that  tinder  the  system  1  pro- 
pose the  line  officer  can  do  all  that  Is  required. 

I  desire  to  paraphrase  the  above  quoted  sections  of  the  essay  as 
follows : 

"  But  the  need  of  the  very  highest  class  of  ordnance  experts  on  board 
ship  in  the  numbers  corresponding  to  the  duties  to  be  performed  is 
more  crying  now  than  at  any  time  in  the  previous  history  of  the  na\*y; 
and  that  need  will  become  more  and  more  urgent  as  the  navy  expands, 
and  ordnance  and  ordnance  de\'ices  increase  and  multiply.  And  while 
it  will  be  absurd  to  tjse  highly  trained  and  educated  designing  and  con- 
structing ordnance  experts  for  training  and  elevating  levermen,  ammu- 
nition hoist  operators,  torpedo  manipulators,  etc.,  one  or  more,  accord- 
ing to  the  size  and  arrangement  of  the  armament,  should  be  on  all  ships 
of  the  navy  as  officers  in  charge  of  the  different  sections  of  the  armament 
and  superintendents  of  its  machinery,  and  should  be  held  responsible 
for  the  proper  working  and  efficiency  of  all  the  mechanical  features  of 
the  armament, 

"  For  this  purpose  one  would  be  needed  for  each  different  section  of 
the  armament,  whatever  the  kind  of  ship.  Any  greater  number  of  ord- 
nance experts  'of  the  highest  class  aboard  ship  is  superfluous  and  there- 
fore useless.    For  the  ordnance  work  under  them,  the  present  system 
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<pl  guontrs,  gunners'  mates  of  the  various  clashes,  and  gun  captains, 
supplies  just  the  order  of  material  needed  for  the  work  to  be  performed," 

A  similar  reading  may  be  given  relative  to  the  electrical  force,  and  can 
anyone  deny  that  Ihe  argument  rolls  out  just  as  smoothly  for  ordnance 
and  electricity  as  it  does  for  engineering?  I  can  see  no  just  ground 
for  any  such  denial. 

Such  being  the  case,  the  conclusion  to  be  reached  ta  obvious.  U 
Lieutenant  Hood's  argument  is  sound  (or  engineers  it  is  sound  for  the 
other  specialists,  and  we  must  have  an  electrical  corps  of  commissioned 
officers  and  an  ordnance  corps  of  commissioned  officers.  Why  does  he 
neglect  to  provide  these  special  commissioned  corps  of  Naval  Academy 
graduates  for  ordnance  and  electricity  when  he  does  so  for  steam  en^ 
gineertng  and  even  for  the  keeping  of  pay  accounts? 

I  bcticve  in  a  line  of  the  navy  each  member  of  which  shall  be  able  to 
perform  efficiently  the  daily  duties  of  the  ship  of  all  branches,  on  deck 
and  in  the  engine-room,  and  the  care  and  handling  of  turrets,  guns, 
machinery  and  torpedoes,  the  caring  for  and  running  of  dynamos  and 
motors,  and  even,  iconoclastic  as  it  may  seem,  the  handling  of  the 
accounts  of  the  pay  as  well  as  of  all  other  departments.  Then  let  each 
man  seek  his  bent  in  designing  engineering,  one  or  more  branches,  and 
with  the  system  of  warrant  and  petty  officers  now  in  existence  I  be- 
lieve we  would  have  the  finest  organization  in  the  world. 

We  now  lack  officers  and  we  lack  all  classes  of  petty  officers,  and  our 
present  troubles  spring  far  more  from  this  than  from  the  system.  Get 
them,  and  I  believe  the  system  I  have  herein  sketched  out  would  give 
us  ever>''thing  that  could  be  desired. 

Leaving  personnel  and  coming  to  material,  I  assume  that  Lieutenant 
Hood  only  take>i  his  one  hundred  and  fifty  vessel  standard  fleet  for  pur- 
poses of  argument,  as  otherwise  I  do  not  agree  with  his  proportions. 
For  instance,  forty  gunboats  and  twenty  small  cruisers  will  never  be 
sufficient  to  perform  the  police  work  of  a  great  world-power  as  we 
must  become.  That  fleet  and  more  would  be  kept  busy  in  the  Philip- 
pines alone  all  the  time,  were  the  heavy  ships  retired  from  that  kind  of 
work  there,  as  they  would  be  U  it  could  possibly  be  done.  I  also  trust 
our  battleship  development  wilt  not  stop  at  twenty. 

Also  forty  torpedo  vessels  arc  altogether  too  few,  if  they  are  to  be 
used  consistently  for  coast  defense,  as  I  believe  they  should  be.  From 
one  hundred  and  fifty  to  two  hundred  would  give  a  very  good  coast- 
defense  flotilla,  and  it  may  be  noted  that  England  and  France,  each  with 
far  less  coast-line  than  we  have,  have  well  up  to  those  numbers  of  these 
vessels. 

r  also  believe  Lieutenant  Hood's  estimate  of  the  number  of  officers 
that  are  needed  aboard  ship  is  altogether  too  low,  and  in  regard  to  this 
I  cannot  do  better  than  incorporate  in  my  remarks  a  statement  which  I 
drafted,  in  conjunction  with  Lieutenant-Commander  Vreeland,  for 
the  use  of  the  line  committee.  This  paper  was  afterwards  submitted  to 
the  Senate  by  Senator  Hale,  and  was  printed  (Senate  Document  No.  145- 
56lh  Congress,  ad  session),  and  referred  to  the  Senate  Naval  Committee 


43 


DISCUSSION. 


for  its  use.  It  covers  the  present  need  for  line  officers  more  Eully,  in- 
cluding a  itatement  of  the  number  of  officers  necessary  for  manning  a 
battleship.  It  will  be  noted  that  Lieutenant  Hood's  estimate  in  regard 
to  the  proper  comtoissioned  personnel  for  a  battleship  is  lower  than 
that  of  the  chief  of  the  Bureau  of  Navigation,  which  is  in  turn  below 
that  of  the  pamphlet.  I  believe  that  the  pamphlet  estimate  is  a  minimum 
(or  the  eflicient  service  of  a  battleship,  and  that  Lieutenant  Hood's 
estimates  for  other  classes  of  ships  are  tow  in  proportion. 
The  pamphlet  referred  to  is  as  follows: 


"a  statement  of  the  present  need  of  the  navy  fob  additional 

l-tNE   OFFICERS   BELOW  TttE   C&A1>E   OF   LI EtJTEN ANT-COMMA VDER,    WITH 
A  PROPOSED  EEMEDY  THEREFOR  AND  AN  ARGtJMENT  IK  ITS  FAVOR. 

"  Compiled  from  letters  to  Congress  Irora  the  Secretary  of  the  Navy 
and  the  Chief  of  the  Bureau  of  Navigation,  and  from  other  sources. 

"  lamtary  23,  rpoi. 

"  I.  Owing  to  an  omission,  and  not  through  any  error,  the  Navy  Per- 
sonnel Act  of  March  3,  1899,  has  failed  in  one  important  respect  to 
accomplish  what  was  intended,  for  while  it  authorized  an  increase  in  the 
number  of  cotnmigsjoned  officers  of  the  line  (total  of  old  line  and  engi- 
neer corps)  it  failed  to  carry  with  it  any  measure  providing  for  the 
supply  of  graduates  frotn  tlie  Naval  Academy  to  fill  vacancies  then  exist- 
ing and  to  come. 

"  2.  As  a  partial  remedy  this  Congress,  in  the  spring  of  1900,  somewhat 
increased  the  rmmber  of  cadets  at  the  Naval  Academy,  giving  to  each 
Congressman  the  right  to  maintain  one  cadet  at  the  Academy,  instead  oi 
holding  up  a  Congressman's  appointment  until  his  cadet  had  finished 
his  six-year  cruise,  as  had  been  the  rule  prior  to  that  time, 

"  3.  On  January  i,  1901,  there  were  138  vacancies  at  the  foot  of  the 
list  of  Ensigns.  Adding  to  this  the  vacancies  for  tke  present  fiscal  year 
as  laid  down  in  the  Personnel  Act,  and  we  have  that — 

"  4.  The  number  of  vacancies  at  the  foot  of  the  Ensigns'  list  on  June 
30,  igot.  IS  178,  the  number  of  vacancies  at  the  foot  of  the  list  in  each 
year  being  at  least  40, 

"  5,  The  following  table  will  show  the  effect  of  the  operation  of  the 

present  law  towards  filling  these  vacancies: 

VauncLn  Mt 
VmCancic*  st    6r>duat«9  t9     unfilled  kc 
T'i*ct\  ftmt  eoiing—  CBdofyeftr,       fill  (hem.       end  ofyesr. 

June  30,  1901 178  S2  126 

June  30,  tgo3  ,.,.,,,......,,,.  i<56  sg  107 

June  30,  1903  .................  147  67  So 

June  30,  1904    120  60  (fl)  60 

June  30,  1905 100  45  (i)  SS 

June  30,  1906 95  68(c)  27 

(d)  Present  second  class  at  Academy;  strength  on  January  1,  1901,  is  65, 
(fr)  Present  third  class  at  Academy;  strength  on  January  i,  1901,  is  55- 
(f)  Present  fourth  class  at  Academy:  strength  on  January  1,  1901,  is  93. 
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"6.  This  table  brings  the  calculation  down  to  the  time  when  all  the 
cadets  now  present  at  the  Academy  shall  have  been  commissipned,  that 
is,  to  July  I,  1906. 

"  7.  Under  the  old  law  there  were  about  31  graduates  a  year  available 
to  fill  vacancies  in  the  Itiic,  which  multiplied  by  |  to  allow  for  change 
m  law  of  last  year,  will  give  as  a  future  average  about  47  graduates  a 
year  to  fiSI  vacancies  in  the  line,  or  an  excess  of  7  appointments  as  En- 
signs over  the  year  vacancies. 

" 8.  Therefore  the  27  vacancies  existing  on  June  30,  1906,  would  not  be 
filled  under  the  present  law  until  four  years  later,  or  June  30,  1910. 

"  9.  The  above  calculation  considers  only  the  number  of  line  officers 
as  allowed  by  present  law.  Passing  from  the  line  as  at  present  const!- 
tutedj  let  us  take  up  the  actual  need  of  the  navy  for  officers. 

"  10.  Taking  the  Indiana  as  a  type  of  battleship,  and  considering  the 
ntiniber  of  officers  needed  to  fight  her  battery  effectively,  we  would 
have  as  follows: 

I  Commanding  officer. 
I  Executive  officer. 
I  Chief  engineer. 

1  Navigating  officer, 
4  13-inch  turret  officers. 
4  8-inch  turret  officers. 

3  Main-deck  battery  olHcers. 

2  Secondary  battery  officers, 

4  Powder  division  officers. 
4  Assistants  to  chief  engineer. 
I  Torpedo  officer, 

25  in  all. 

"  11.  Considering  the  grades  of  the  above  officers,  we  should  have 
for  this  ship: 

I  Captain,  in  command. 

a  Lieutenant   Commanders,   as   executive  and  as  chief  engineer   or 

navigator. 
7  Lieutenants  and    Lieutenants  Junior  Grade,  ia  chief  engineer  or 

navigator  and  6  watch  and  division  officers. 
15  Lieutenants  Junior  Grade,  Ensigns  or  Naval  Cadets,  as  officers  of 
divisions,  junior  officers  of  divisions,  assistants  to  chief  engi- 
neer, etc. 


35  in  alL 

"  12.  It  b  impossible  to  obtain  the  highest  efficiency  from  the  Indiana 
with  fewer  officers  than  the  above,  and  every  officer  of  rank  in  the  navy 
who  has  had  battleship  experience  will  testify  to  that  fact. 

•'  13,  In  bis  letter  No.  244,772  of  December  10,  1900,  to  the  Chairman 
of  the  House  Naval  Committee,  the  Chief  of  the  Bureau  of  Navigation 
has  stated  that  the  Indiana  should  have  17  officers.    This  means  that  by 


44 


DISCUSSION. 


cutting  to  the  lowest  possible  limit,  to  an  extent  really  tinsafe  in  titne 
o(  war,  the  ship  can  be  kept  going  with  that  number  In  other  words, 
the  estimates  in  that  letter  are  the  very  lowest  possible,  without  any 
factor  of  safety  or  altawance  for  casualties,  and  would  leave  large  and 
important  sections  of  the  battery  to  go  into  action  without  the  super- 
vision of  an  officer.  Under  it  there  could  be  no  assistant  engineers  and 
no  torpedo  officer,  and  the  other  numbers  as  estimated  here  w^ould  be 
cut  in  proportion. 

"  14,  Accepting  the  figures  of  the  6ur?iiu  of  Navigation  (the  above 
argument  merely  showing  how  low  those  figures  are),  the  foltowing  list 
of  vessels  now  under  construction,  which  are  10  be  completed  by  July  1, 
1902.  and  which  will  require  to  be  commissioned  by  that  date,  will  show 
the  number  of  officers  required: 

Illinois    . ,.,...,,,......,,,..,....,,.,..  17^ 

Wisconsin 17 

Ohio 17 

Arkansas   7 

Nevada  ....♦,..,....,,-....,,..,...,, .. ....  7 

Florida 7 

Wyoming , - 7 

Denver    , ,,,,,.,.,,,,..,,.,.,........  12 

Dcs  Moines \z 

Chattanooga 12 

Cleveland    12 

Galveston    ,,.,.,, 12 

Tacoma   ...................... 13 

16  Torpedo-boat  destroyers   48 

IS  Torpedo-boats 30 

7  Submarines    . , , .  - 7 

Tola]    ,,.,. .....236 

25  per  cent  reserve 59 

Grand   total .,.,,,..,295 

"  IS.  To  the  2j6  officers  required  to  actually  officer  the  above-named 
vessels,  a  reserve  of  one-quarter  has  been  added  as  being  the  number 
necessary  to  allow  for  those  sick,  otherwise  employed,  performing 
travel  to  and  from  ships,  at  navy  yards,  at  the  Naval  Academy,  and  else- 
where throughout  the  navy. 

"  16.  The  following  list,  similar  to  the  preceding,  gives  the  number  o£ 
officers  required  to  fit  out  the  vessels  now  repairing  and  out  of  com- 
mission. These  would  all  be  commissioned  in  case  of  war,  and  many  ot 
them  would  now  be  in  service,  were  officers  and  men  available,  to  in- 
crease the  efficiency  of  the  fleet  in  the  Philippines,  for  duty  in  the  Medi- 
terranean, where  there  has  been  no  squadron  since  1898,  and  where  ships 
are  always  needed  in  Turkish  waters,  etc.,  and  to  bring  the  North 
Atlantic  and  Pacific  squadrons  tip  to  the  strength  which  oar  home  de- 
fensive squadrons  should  properly  have; 
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Vetcda.   '  OflScen. 

Indiana    17 

New  York  15 

Texas  15 

Columbia    14 

Minneapolis 14 

Baltimore   12 

San   Francisco   12 

Olympia    12 

Cincinnati    10 

Raleigh    10 

Detroit  10 

Montgomery  10 

Marblehead   10 

Boston   10 

Puritan    8 

Miantonomoh   8 

Katahdin   6 

Alliance    6 

Alert  6 

Mohican   6 

10  Torpedo-boats  20 

Total  241 

25  per  cent  reserve 60 

Grand  total  301 

"  17.  In  addition  to  the  above  and  to  look  further  ahead,  we  find  the 
following  list  of  vessels  building  or  authorized,  which  will  come  up  for 
commissioning  subsequent  to  July  i,  1902,  with  the  accompanying  need 
for  more  officers: 

Vcuels.  Ufficen. 

Maine   17 

Missouri   17 

Georgia    17 

New  Jersey  17 

Pennsylvania    17 

Virginia   17 

Rhode  Island  17 

California   15 

Nebraska    13 

West  Virginia  15 

Maryland    15 

Colorado   15 

South  Dakota  15 

St.  Louis  12 

Milwaukee    12 

Charleston    12 

Total    245 

25  per  cent  reserve  61 

Grand  total 306 
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*'  i8.  As  a  tabular  summary  of  the  above,  wc  bavc  ofEcers  needed  in 
addition  tq  present  number: 

For  new  vessels  completing  prior  to  July  I,  1902. ..-,-.. 295 

For  old  vessels  now  in  reserve , 3Pi 

For  new  vessels  completing  subsequent  to  July  i,  1902 ,,., 306 


Total. 


go2 


"  19.  In  other  words,  to  officer  in  the  lowest  possible  manner  the 
navy  which  Congress  has  ordered  built,  there  must  be  provided  an  in- 
crease of  902  in  the  number  of  officers  now  authorized,  mainly  in  the 
grades  of  Lieutenant,  Lieutenant  of  the  junior  grade  and  Ensign. 

"  20.  Attention  is  invited  to  the  fact  that  above  estimates  do  not 
include  officers  to  man  auxiliary  vessels  which  would  be  used  in  time 
of  war,  such  as  auxiliary  cruisers  Yale,  Harvard,  etc.,  colliers,  supply 
vessels,  refrigerating  ships,  distilUng  ships,  repair  ships,  hospital  ships, 
auxiliary  gunboats.  Gloucester,  Scorpion,  etc.,  and  all  the  host  of  other 
similar  important  craft. 

"  a.  The  Bureau  of  Navigation  recommends  that,  for  the  reasons 
herein  set  forth,  the  following  provisions  be  inserted  in  the  Naval  Ap- 
propriation bill : 

"  '  Frm'idcd,  That,  from  and  after  the  passage  of  this  Act,  there  shall 
be  allowed  at  the  Naval  Academy  two  Naval  Cadets  for  every  mem- 
ber or  delegate  of  the  House  of  Representatives,  two  for  every  United 
States  Senator,  one  tor  the  District  of  Columbia,  and  ten  at  large  an- 
nually; Prot'ided  further.  That  the  number  of  Lieutenants  in  the  Navy  of 
the  United  States  shall  be  three  hundred  and  fifty,  and  the  total  number 
of  Lieutenants  of  the  Junior  Grade  and  Ensigns  shall  be  six  hundred; 
Provided  further.  That  a  Naval  Cadet,  upon  successfully  completing  his 
four-year  course  at  the  Naval  Academy,  shall  be  commissioned  an 
Ensign;  Provided  further.  That  no  Cadet  shall  be  prevented  from  being 
so  commissioned  by  any  law  limiting  the  number  of  Lieutenants  of  the 
Junior  Grade  and  Ensigns;  And  proi'ided  furthermore,  that  all  Acts,  or 
portions  of  Acts  inconsistent  with  the  provisions  of  this  section,  are 
hereby  repealed.' 

"22.  In  view  of  the  foregoing  statement  of  the  need  for  officers  the 
request  for  a  present  increase  of  joo  is  certainly  moderate. 

"23,.  The  recent  liberal  appropriations  of  Congress  for  rebuilding  and 
expanding  the  Naval  Academy  are  taking  shape  in  commodious  build- 
ings which  will  ultimately  be  ample  for  the  increased  number  of  cadets, 
and  in  the  meantime,  by  employing  old  sets  of  officers'  quarters  and 
otherwise,  the  immediate  increase  can  be  cared  for. 

"  24.  In  this  connection,  thouRh  it  has  no  beaming  upon  the  actual 
number  of  officers  available  for  duty,  it  is  again  urged  that  as  a  matter 
of  right,  justice  and  efficiency,  cadets  completing  the  four-year  course 
be  immediately  commissioned  as  Ensigns.  Such  a  measure  would  in 
no  way  remove  any  difficulty  connected  with  the  shortage  of  officers, 
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for  the  increased  number  of  com  missioned  officers  would  be  gained  at 
the  expense  of  so  many  cadets  at  sea. 

"35.  Any  general  or  special  provisions  for  readmittance  to  the  Navy 
oa  any  terms  of  persons  formerly  in  the  navy  or  for  placing  on  the 

jactive  list  officers  now  on  the  retired  list  is  most  earnestly   opposed. 

|Mo«t  of  the  former  glass  who  are  still  capable  of  performing  duty  and 

''wish  to  do  so  have  received  appointments  in  the  Pay,  Marine  and  Med- 
ical Corps.  It  is  not  thought,  therefore,  tha.t  line  vacancies  could  be 
profitably  filled  from  those  sources.  Such  persons  reentering  the  navy 
from  civil  life  or  being  transferred  from  the  retired  to  the  active  list  are 
m  an  anomalous  and  undesirable  situation.    They  cannot,  with  propriety, 

\1sakc  rank  among  those  with  whom  they  formerly  ranked,  for  they  have 
'lost  all  of  the  experience  and  service  of  the  time  spent  in  civil  life  or  on 
the  retired  list.  On  the  other  hand,  having  advanced  in  years,  they 
would  not  be  willing  to  take  rank  in  that  part  of  the  navy  which  has 
seen  ser-vice  corresponding  with  their  own. 

"  26.  Lest  it  should  be  said  that  the  number  of  officers  herein  set  forth 
as  necessary  for  the  proper  handling  of  the  Indiana,  the  following  table 
is  included,  showing  a  comparison  between  the  estimate  of  the  Bureau  of 
Navigation  for  the   Indiana  and  the  number  of  officers  actually  placed 

[aboard  ships  of  similar  displacement  by  foreign  powers: 

No.  of 

Barileur — 33        Includes  Midshipmen. 

Bouvet.... .,,. 26        Includes  Midshipmen. 

Kaiser  Frederich  III......     20        In  addition  to  this  there  arc  a  num- 
ber of  Midshipmen  not  here  given. 
tJmt*d  Si'irt, 
Indiana.,..,. ,,.,.,..     17        Includes  Naval  Cadets. 

'*  27.  From  this  it  is  seen  that  even  the  estimate  o!  25  officers  as  given 
in  the  Erst  part  of  this  argument  i$  the  lowest  complement  of  the  four 
nations  compared,  for  to  the  German  number  as  given  above,  from  10 
to  20  must  be  added  for  the  Midshipmen,  England,  with  the  most  effi- 
cient navy  in  the  world,  considers  it  necessary  to  have  more  than  30 
officers  aboard  a  battleship  of  the  Indiana  class.  In  the  above  table 
the  number  of  officers  given  includes  both  line  officers  and  engineers, 
to  make  the  total  correspond  with  our  present  line,  which  has  both  line 
and  engineering  duties. 

"28.  It  will  be  noted  that  the  above  malvcs  no  provision  for  filling 
vacancies  in  the  Marine  Corps  with  Naval  Academy  graduates.  Thia 
should  be  done,  and  will  call  for  even  more  cadets  than  laid  down  herein. 

*'  29.  The  following  table  shows  the  duty  which  officers  of  the  line 
below  the  grade  of  Lieutenant-Commander  were  performing  on  Janu- 
ary I,  igoi. 
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Kumbrr       Nunib«r        Number    Number     Per  cent 
Grade.  in  gride.        at  >u.  on  shore,      sick.  ai  >e&. 

Lieutenant    > 300  iSo  117  j,  60 

Lieutenant  (Jf-  G.)  ......  loi  62  38  i  61 

Ensign iii  106  2  3  0 

Naval  Cadet iii  108  3  o  pS 

Total ........     623  456  160  7  73  ' 

In  closing  these  comments,  which  have  run  on  to  a  length  never 
intended  "by  me  when  I  started,  I  desire  to  express  my  profound  con- 
viction that  we  have  no  room  on  board  ship  for  any  line  officer  who  is 
a  specialist  in  one  branch  to  the  absolute  exclusion  of  alt  othen.  The 
doctor  and  the  chaplain,  I  suppose,  we  cannot  incorporate,  and  a  con- 
struction corps  that  never  goes  to  sea  I  suppose  we  must  make  up  out 
minds  to,  but  the  fine  should  include  only  men  who  can  efficiently  per- 
form the  daily  duties  of  the  old  line,  the  old  engineer  corps,  and  of  the 
old  pay  corps,  as  required,  while  each  individual  is  competent  to  go 
beyond  the  daily  duties  of  all  in  one  or  more  special  branches.  There 
is  no  room  in  the  navy  of  to-day  for  the  officer  who  cannot  do  this. 

Incidentally,  I  may  say  here  that  i  believe  that  the  sooner  the  marine 
corps  and  navy  are  merged  in  one,  without  prejudice  to  the  individual 
members  of  either,  the  better  it  will  be  for  the  general  service. 

Therefore,  I  repeat  in  closing,  took  ont  far  the  iQtal  and  the  subdivisuin 
will  become  an  easy  maiteri  ll'ork,  work,  work,  to  increase  the  number  of 
cadets  at  the  Naval  Academy,  not  only  to  give  us  the  total  that  we  need, 
but  to  make  sure  that  a  constantly  increasing  number  of  vacancies  in 
the  line  may  not  invite  a  f!ood  of  appointments  of  non-graduates,  who 
are  not  only  not  specialists  in  anything,  but  who  cannot  perform  even 
the  daily  duties,  and  who  can  never  learn  bo  to  do.  That  is  the  duty  that 
devolves  upon  every  officer  of  the  navy  to-day.  and  I  most  earnestly  be- 
seech each  and  every  one  to  rally  to  the  preservation  of  the  service 
from  a  danger  that  is  only  loo  real.  Never  mind  the  interior  subdi- 
rijion,  but  attend  to  the  total. 


Rear  Admiral  John  Lowe.  U.  S.  N.— Could  I  be  present  to  deliver  itt 
person  that  which  I  would  tike  to  say,  it  would  be  pleasant  to  prepare 
such  discussion. 

Confined,  however,  to  a  letter.  I  will  only  say  this,  that  I  am  heartily 
in  favor  of  the  resuscitation  of  the  engineer  corps. 

I  think  it  was  a  mistake  to  abolish  it.  and  its  resuscitation  will  be  for 
the  good  of  our  country  and  the  service. 

A  healthy  man  needs  a  considerable  time  for  recreation,  and  to  be 
healthy  he  must  not  be  allowed  to  do  two  men's  work  in  one  lifetime. 

I  favor  also  a  Corps  d'Eltie,  to  wit.  a  corps  of  submarine-boat  tor- 
pedoists,  with  a  special  uniform,  for  the  reason  that  I  believe  the  future 
of  that  mode  of  warfare  will  take  a  broad  scope  and  receive  much 
attention. 
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^Tvil  Engineer  A.  C.  Cunningham,  U,  S.  N. — "  The  present  Bureau 
ol  Yards  and  Docks,  and  the  system  that  has  heretofore  prevailed  of 
laying  oat  and  designing  our  navy  yards  and  stations  under  many  he^da, 
would  seem  to  be  illogical,  and  has  certainly  led  to  much  unnecessary 
expense  and  confusion.  The  placing  of  the  whole  navy  yard  system 
uod«r  the  one  head  that  controls  the  great  bulk  of  the  work  done  in 
them,  would  seem  to  be  reasonable,  and  would  undoubtedly  lead  to 
economy,  efficiency  and  to  the  adoption  of  a  systematic  plan  in  the 
arrangement  of  shops  and  buildings. 

"The  present  corps  of  civil  engineers  is  an  anomaly  in  a  naval  estab- 
Gshment  Ailed  with  engineering  skill,  and  its  members  should  be  joined 
as  an  adjunct  to  construction,  which  latter  branch  should  have  charge 
of  the  maintenaitec  of  yards,  docks  and  stations,  and  no  further  appoint- 
ments to  the  corps  made.  In  the  future  the  construction  corps  should 
contain  its  engineering  experts  to  do  the  duties  now  performed  by  civil 
cn^iAeers,  just  as  the  line  contains  to-day  its  ordnance  experts,  and  for 
TCiy  much  the  same  reasons," 

Thus  the  essayist  disposes  o)  the  senior  bureau  and  the  junior  corps 
in  the  naval  establishment  in  a  manner  so  at  variance  with  the  general 
teoor  of  the  essay,  and  so  tllogicaHy,  as  compared  with  some  of  the 
iaost  important  arguments,  that  some  discussion  of  the  matter  ts  nec- 
essaiT. 

When  the  bureaus  of  the  Navy  Department  were  established  in  1842, 
yards  and  docks  was  made  the  senior  bureau,  and  had  the  naval  estab- 
Itihmcnt  developed  on  the  lines  proposed  by  the  essayist,  it  could  have 
been  to-day  the  Division  of  Materiel,  and  on  a  reorganiiation  might  more 
easily  and  logically  become  such  a  division  than  any  other  bureau,  from 
the  fact  that  its  interests  do  not  in  any  manner  conflict  with  others,  which 
cannot  be  said  of  any  other  bureau  dealing  with  materiel. 

The  mistakes  that  have  been  made  in  locating  and  laying  out  our 
yards  and  stations  can  not  be  charged  to  the  Bureau  of  Yards  and 
T3ocks  as  such.  To  some  extent  its  various  heads  may  have  been  respon- 
jible,  but  it  will  be  more  often  found  that  yards  and  stations  have  been 
laid  out,  and  buildings  and  works  located  by  boards  of  officers  contain- 
ing few,  and  sometimes  no  engineering  members  At  the  present  time 
the  Bureau  of  Yards  and  Docks  has  no  personal  motive  in  the  laying 
out  of  a  yard  or  station  or  in  the  location  of  the  various  works  con- 
kaioed  therein,  but  can  disinterestedly  and  impartially  serve  and  guard 
the  interest  of  all  other  bureaus.  If  this  bureau  were  merged  in  the 
proposed  bureau  of  construction,  the  impartiality  and  disinterestedness 
in  yard  design  and  arrangement  would  at  once  disappear,  and  the  pro- 
posed leading  Bureau  of  Construction  wouM  be  arrayed  against  the 
proposed  Bureaus  of  Engineering,  Ordnance  and  Equipment,  in  securing 
uid  guarding  its  own  interests. 

Whatever  reorganization  might  be  attempted  with  the  navat  estab- 
lishment, it  would  seem  that  the  Bureau  of  Yards  and  Docks  should 
naturally  and  logically  be  retained. 
The  essayist  in  the  strongest  possible  manner  deprecates  the  abolish- 
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ment  of  the  corps  of  mechanical  engineers,  and  then  proposes  to  abolish 
another  corps  that  represents  an  equally  technical  profession  which 
existed  before  that  of  the  mechanical  engineer  or  the  naval  architect. 

Laomi  Baldwin,  one  of  the  leading  civil  engineers  of  his  day,  was  era- 
ployed  by  the  Navy  Department  in  the  late  twenties  to  design  and 
build  its  first  dry-dock,  and  from  that  day  to  this  the  na.val  establish- 
ment has  found  constantly  increasing  uses  for  civil  engineers, 

It  is  but  a  few  years,  comparatively,  that  the  civil  engineers  have 
been  formed  into  a  corps  of  commissioned  officers,  and  this  step  in 
development  can  but  be  followed  by  good  results,  as  has  been  the  case 
in  the  successive  commissioning  of  surgeons,  paymasters,  the  late  me- 
chanical engineers,  and  naval  constructors.  The  giving  of  commissions 
to  civil  engineers  will  be  as  naturally  followed  by  filling  this  corps  with 
properly  trained  graduates  of  the  Naval  Academy  as  has  been  the  case 
in  the  corps  of  constructors,  and  with  equally  good  resutts.  To  abolish 
this  corps  and  delegate  its  duties  to  the  constructors,  would  be  follow- 
ing exactly  the  lines  that  the  essayist  so  greatly  regrets  in  the  abolish- 
ment of  the  mechanical  engineer  and  the  delegation  of  his  work  to  the 
line  officer. 

The  best  reasons  for  the  natural  and  loirical  existence  of  the  corps 
of  civil  engineers  will  be  found  in  the  following  quotations  from  the 
essay  itself,  for  whatever  can  be  said  of  mechanical  engineering,  or  of 
naval  architecture,  as  professions,  can  be  as  logically  said  of  civil  en- 
gineering: 

"  The  duties  of  the  navy  are  so  varied  that  there  is  room  for  talent  of 
all  kinds. 

"...  Its  chief  and  assistants  should  be  mechanical  engineers  of  the 
highest  order,  and  to  be  such  can  be  nothing  else. 

"  At  a  time  when  science  in  all  its  branches  is  advancing  with  such 
rapid  strides,  and  when  perfection  and  thoroughness  in  any  profession 
require  the  full  and  entire  effort  of  even  a  superior  mind,  and  when 
specialism  is  the  watchword  to  eminence  and  success  in  all  professionSi 
lo  practically  aboUsh  one  of  the  most  absolutely  necessary  and  most 
highly  speciahstic  branches  of  a  modern  naval  service  would  seem  to  be 
contrary  to  all  reason,  and  the  teachings  of  experience. 

"  Neither  the  passing  of  a  law.  nor  the  giving  of  a  title  makes  the  line 
officer,  the  engineer  or  the  constructor. 

"  It  will  already  have  been  observed  that  the  writer  is  no  great  believer 
in  the  universal  genius  of  roan,  and  is  firmly  convinced  that  the  best 
work  is  generally  accomplished  by  men  who  devote  their  whole  time 
and  intellect  to  one  profession." 

It  will  be  noted  in  the  quotation  at  the  beginning  of  this  discussion 
in  which  the  essayist  characterises  the  civil  engineer  in  the  navy  as  an 
anomaly,  that  he  also  recognizes  the  necessity  of  his  work  and  its  per- 
formance by  experts. 

Motto; — "Jack  of  all  trades  is  master  of  none." 


[comuaifm.t 
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WARSHIP  DESIGN  FROM  A  TACTICAL  STANDPOINT. 
By  Lieutenant  John  M.  Ellicott,  U.  S.  N. 


Four  principal  elements  enter  into  warship  design,  viz,,  bat- 
tery, protection,  radius  of  action,  and  speed.  When  it  is  attempted 
to  combine  these  on  a  given  displacement  each  crowds  the  other 
for  space  to  such  an  extent  that  the  limitation  in  displacement  has 
steadily  given  way,  until  many  students  of  the  subject  have  con- 
cluded that  this  tendency  must  be  stopped,  even  at  a  sacrifice. 
li  is  possible,  however,  that  those  50  concluding  are  becoming 
disheartened  when  almost  in  sight  of  the  goal,  and  that  only  by 
persistently  designing  warships  which  combine  the  highest  tactical 
tleraents  of  their  class,  on  whatever  displacement  these  demand, 
can  we  hope  to  excel. 

The  order  of  importance  of  the  elements  in  the  design  differs 
according  to  the  class  of  vessel.  Thus,  for  battleships,  we  should 
con&icfer — 

1st.  tVhai  combinaihn  of  gnns  wiU  produce  the  mast  efficient 
Ughting  battfry? 

This  is  not  a  question  to  be  settled  by  the  ordnance  expert 
alone,  but  by  the  tactician  as  well,  for  the  batter}'  carried  must 
be  considered,  in  its  distribution,  weight  of  metal  delivered  and 
arc  of  fire,  as  one  of  the  aggregation  of  batteries  which  by  tactical 
roovetncnts  must  be  concentrated  upon  the  enemy.  To  arrive 
at  a  solution  of  this  question  the  consideration  of  the  weight, 
range,  energy  and  rapidity  of  fire  of  modern  guns  should  be  com- 
bined with  a  careful  study  of  the  best  arrangement  of  guns  on 
shipboard  for  concentration  of  fire  in  fieet  actions. 

The  correct  tactical  arrangement  of  guns  in  a  ship's  battery 
is  that  which  will  deliver  the  greatest  concentrated  energy  of  fire 
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Upon  a  vessel  of  the  enemy,  but  where  guns  are  mounted  on  ship- 
board, the  necessarily  elongated  form  of  the  ship  makes  such 
concentration  possible  only  in  a  direction  divergent  from  that  of 
her  length.  The  ship  being  mobile  and  dirigible,  however,  this  ■ 
concentration  can  be  brought  to  bear  toward  any  point  of  the 
compass  with  the  aid  of  hehn  and  screw.  Hence,  the  strong- 
est tactical  arrangement  of  guns  for  a  single  ship's  battery  is  that 
which  gives  the  greatest  possible  energy  of  broadside  fire.  ^ 

A  battleship  is  a  unit  of  a  squadron.  She  is,  or  should  be,  fl 
designed  to  fight  in  tactical  combinations  with  other  battleships; 
to  add  her  greatest  concentrated  energy  of  fire  to  that  of  other 
battleships  while  executing  with  them  similar  movements.  Being 
in  squadron,  she  is  no  longer  free  to  do  this  by  means  of  helm 
and  screw,  for  she  is  constrained  to  make  only  such  turnings  as 
will  harmonize  with  those  of  other  vessels  engaged  in  the  same 
tactical  evolutions.  Her  battery  itself  must,  then,  be  capable  of 
the  utmost  arc  of  train  in  order  to  concentrate  upon  the  same 
object  as  the  batteries  of  other  vessels.  Thus  the  ideal  tactical 
disposition  would  be  one  giving  an  all-round  fire  to  every  gun  in 
a  ship's  battery  and  making  it  possible  for  every  gun  to  bear  in 
the  same  direction  at  once.  There  is  but  one  way  in  which  this 
is  mechanically  possible — to  mount  all  the  guns  in  turrets  super- 
posed one  above  the  other  in  a  single  vertical  column.  This,  of 
course,  is  practically  impossible,  but  it  shows  that  as  far  as  we 
can  superpose  turrets  we  are  following  the  dictates  of  tactics. 

An  evolution  which  brings  to  bear  one  ship's  greatest  energy 
of  fire  should  not  waste  part  of  the  energy  of  some  other  ship. 
In  battleship  design,  the  first  effort  should  be  to  attain  that 
assignment  and  arrangement  of  battery  which  will  permit  the 
greatest  possible  concentration  of  energy  of  fire  in  any  one 
direction,  then  to  give  similar  batteries  to  every  ship  of  the  same 
class  built. 

By  superimposing  8-tnch  upon  13-inch  turrets  in  our  battle- 
ships Kearsarge  and  Kentucky,  we  have  obtained  a  concentrated 
energy  of  broadside  fire  superior  to  that  of  any  ship  of  their  class 
in  the  world,  and  at  the  same  time  we  have  insured  a  better  end- 
on-fire  than  seems  possible  with  guns  otherwise  disposed  in  any 
battleships  we  have  yet  built.  It  is  such  a  vast  gain  in  tactical 
arrangement  of  battery  that  we  should  not  recede  from  it  because 
it  is  novel  and  has  not  had  the  test  of  battle;  but  should  rather 
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strive  to  improve  upon,  or  add  to  it.  The  structural  and  mechan- 
ical difficullies  in  installing  the  superimposed  turrets  seem  to  have 
been  successfully  overcome,  but  there  is  stil!  one  defect  in  them, 
more  apparent  than  real.  That  is  the  rigid  connection  between 
the  grjncli  and  13-inch  turret.  It  is  this  seeming  defect  which 
opponents  of  the  system  strive  to  bring  out  by  supposing  the 
Xearsarge  attacked  by  a  vessel  on  each  quarter,  one  of  these 
assailants  needing  the  attention  of  her  8-inch  guns.  These  guns 
would,  it  is  claimed,  take  the  13-inch  guns  with  them  and  leave 
the  Kearsarge's  other  side  to  sustain  an  unequal  combat.  Such 
a  divided  attack,  however,  even  upon  the  Kearsarge,  would  be  a 
cardinal  tactical  error,  permitting  her  to  use  all  her  guns:  whereas 
a  combined  attack  of  her  two  assailants  from  one  general  direc- 
lioti  would  permit  the  heaviest  concentration  of  both  their  bat- 
teries upon  a  portion  only  of  the  total  battery  of  the  Kearsarge. 
For  illustration,  let  us  suppose  this  ship  attacked  by  a  Kentucky 
and  an  armored  cruiser.  The  two  battleships  would  be  matching 
gun  for  gun,  and  the  cruiser,  if  concentrating  on  the  same  side  as 
the  Kentucky,  would  be  delivering  her  whole  broadside  unop- 
posed, wJiereas  on  the  other  side  she  would  be  receiving  the  fire 

'of  seven  additional  5-inch  guns.  Now  replace  the  Kentucky 
with  another  armored  cruiser  and  we  have  the  Kearsarge  attacked 
by  two  armored  cruisers  of,  say.  fifty  per  cent  of  her  battery 

^ power  each.  If  they  concentrate  on  one  side  of  her  they  will 
fight  her  on  about  equal  terms.  If  they  attack  on  different  sides 
the  Kearsarge  will  be  able  to  concentrate  her  whole  energy  of 
fire  upon  one  of  them  while  using  against  the  other  seven  5-inch 

kfuns,  otherwise  idle.  It  seems  hardJy  necessary  to  carry  the 
illustrations  farther  in  order  to  prove  that  the  divided  attack  pro- 
posed is  tactically  unsound,  and  should  be  encouraged  by  the 
Kearsarge  (if  caught  in  such  an  emergency)  rather  than  avoided. 
Nevertheless  it  can  always  be  rejected  by  a  shift  of  the  helm. 

1  beheve  it  to  be  mechanically  possible  to  so  arrange  the  super- 
imposed turrets  in  new  models  as  to  make  them  turn  separately, 
and  thus  restore  independent  mobility,  if  it  is  really  desirable,  to 
the  8-inch  guns. 

2d.  What  protection  must  be  given  io  the  battery  to  make  it  as 
invulnerable  as  possible  f 

This  again  is  a  question  for  the  tactician  as  well  as  the  ordnance 
expert,  and  although  fights  between  armored  vessels  have  not 
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been  numerous,  they  point  very  decidedly  to  the  value  of  protec- 
tion and  the  necessity  for  more  of  it,  especially  protection  of  the 
personnel. 

A  vast  weiglit  of  armor  is  now  devoted  to  a  water-line  belt, 
yet  in  all  the  history  of  naval  warfare  since  guns  have  been  used, 
it  is  the  rarest  thing  to  find  recorded  a  ship  sunk  by  gun-fire.  In 
the  days  of  sails,  battleships  were  placed  kors  de  combat  by  the  de- 
struction of  their  motive  and  directive  power,  t.  e.,  their  sails,  masts 
and  rudders ;  or  by  the  destruction  of  their  personnel.  Now,  the 
motive  and  directive  power  can  be  invulnerably  disposed  below 
an  armored  deck.  Should  we  not  devote  the  further  disposi- 
tion of  armor  chiefly  to  the  protection  of  the  personnel,  instead 
of  so  largely  to  insuring  flotation,  which  history  shows  us  has  so 
seldom  been  destroyed  by  gun-fire  under  any  circumstances? 

3d.  Hmv  far  must  this  battery  be  curried  to  attack  our  most 
distant  possible  adversary  f 

This  is  a  matter  of  geographic  measurement,  and  coat-con- 
sumption per  mile  at  economic  speed,  adding  suflRcient  fuel 
capacity  to  sustain  the  ship  while  establishing  a  base  on  the  hos- 
tile coast. 

4th.  At  what  speed  must  this  battery  be  carried  to  insure  its 
coping  zvith  any  of  its  class  afloat? 

This  is  a  question  of  boiler,  engine  and  structural  design  with 
a  view  always  to  equal  foreign  models,  and  to  excel  them  when 
it  can  be  done  on  the  same  weight  and  space,  for  while  an  excess  of 
speed  in  battle  is  unquestionably  advantageous,  it  certainly  would 
not  be  so  at  the  sacrifice  of  any  other  offensive  element  in  a  battle- 
ship.    Speed  is  of  more  value  in  strategy  than  in  tactics. 

The  four  considerations  enumerated  become,  when  settled, 
elements  of  volume  and  weight,  and  it  remains  to  determine — 

5th.  IVhat  structure  must  be  built  to  carry  them? 

The  aggregate  of  these  five  items  gives  the  size  of  the  tactical 
unit  of  battle  afloat — the  battleship.  The  number  of  these  units 
must  be  determined  from  the  strategic  features  of  our  coasts  and 
the  naval  force  of  our  strongest  possible  adversary*,  and  legisla- 
tors must  be  kept  fully  informed  as  to  this  need. 

This  method  does  not  suggest  indefinite  increase  in  size,  for 
each  item  has  its  limit;  in  fact,  seems  to  have  already  reached  its 
limit  in  the  directions  of  volume  and  weight.  In  these  respects 
guns  reached  and  passed  the  limit  some  years  ago  and  have 
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dropped  back  to  lighter  weights  and  caJtbers.  Tiaeir  improve- 
ment now  ts  entirely  in  ihe  direction  of  greater  strengtli  of  ma- 
terial, better  explosive  propelling  agents  and  a  more  economic 
tise  of  them. 

Armor  seems  to  have  reached  its  Hrntt  in  thickness,  and  inven* 
ijon  now  turns  to  increasing  its  hardness  and  toughness, 

[The  distance  to  which  we  must  carry  the  battery  has  geographic 
Smitations,  while  improvement  in  fuels  and  methods  of  coaling 
at  sea  may  reduce  fuel  weights  carried. 
Speed,  if  increased  much  in  large  ships,  seems  likely  to  be 
accomplished  by  new  designs  in  engines  and  boilers  involving 
economic  use  and  spacing  of  motive  power  rather  than  increase 
in  volume  and  weight  of  generating  and  transmitting  parts. 
The  consensus  of  building  opinion  of  the  present  day,  as  illus- 
trated by  the  latest  battleship  designs,  indicates  that  all  the  best 
elements  can  be  obtained  on  a  displacement  of  15.000  tons,  and 
we  may  expect,  in  the  future,  to  see  equally  good  fighting  units, 
and  even  better,  produced  on  smaller  displacements.  Let  those 
who  shrink  from  war  vessels  of  great  displacement  remember 
that  they  insure  a  special  tactical  advantage  over  smaller  ones 
in  their  greater  steadiness  of  gun  platform. 

Armored  Cruisers. 

Land  campaigns  in  the  latest  wars  with  up-to-date  weapons 
have  demonstrated  that  it  is  absolutely  essential  to  success  to 
have  a  large  component  of  the  fighting  force  specially  equipped 
for  mobility,  swiftness  and  great  radius  of  action ;  in  other  words, 
to  have  a  mounted  infantry.  The  campaign  in  the  Philippines 
made  no  permanent  progress  until,  with  such  a  force,  we  could 
outstrip  the  ever-fieeiTig  foe  and  bring  him  to  bay.  The  cam- 
paign in  South  Africa  was  a  deadlock  until  the  British  had  a 
sufficient  mounted  infantry  force  to  turn  the  enemy's  positions 
by  long  and  unperceived  detours,  sever  his  communications  and 
fall  upon  exposed  points. 

Warfare  afloat  has  ever  been  analogous  in  its  principles  to 
warfare  on  land.  If  a  fleet  at  sea  should  persist  in  avoiding  bat- 
tle by  Fabian  Tactics,  the  opposing  fleet,  if  it  possessed  only 
equal  characteristics,  might  fail  to  bring  on  a  decisive  engagement 
until  crippled  for  want  of  fuel,  whereas,  if  it  were  made  up  in 
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part  of  a  class  of  vessels  having  superior  speed  and  radius,  yet 
retaining  sufficient  protection  and  armament  to  endure  the  shock 
of  combat,  this  portion  might  overtake,  cut  off  or  hold  the  elusive 
enemy  until  the  main  body  came  up.  Again,  two  fleets  of  battle- 
ships having  equal  tactical  characteristics,  might  fight  to  a  stand- 
still without  decisive  advantage,  and  one  or  the  other  might 
withdraw  to  shelter,  whereas,  if  one  fleet  possessed  a  division  of 
vessels  superior  in  speed,  mobility  and  radius,  the  other  fleet 
could  be  shut  out  of  its  place  of  refuge  and  possibly  forced  to 
surrender.  The  survival  of  the  Chinese  battleships  in  the  battle 
of  the  Yalu  after  four  hours'  hammering,  indicates  that  fighting 
to  a  standstill  is  not  an  improbable  outcome  in  future  naval 
combats  where  reliance  is  placed  exclusively  upon  battleships.     ] 

Another  feature  of  great  importance  in  naval  as  well  as  land 
warfare  is  reconnaissance,  and  reconnaissance  is  not  satisfactory 
unless  pushed  home  until  the  main  body  and  strength  of  the 
enemy  is  disclosed.  Vessels  suited  to  this  purpose  must  have 
coal-endurance  for  a  long  search,  battery  enough  to  beat-in  the 
enemy's  outposts,  high  speed  to  dash  into  close  touch  with  the 
main  body  and  then  to  get  away,  and  sufficient  protection  to 
stand  punishment  while  under  heavy  fire. 

We  should,  then,  have  a  mounted  infantry  of  the  sea  as  well 
as  a  mounted  infantry  on  land,  and  the  type  which  will  fill  this 
requirement  seems  to  be  the  armored  cruiser. 

Armored  cruisers,  therefore,  ought  to  fulfill  the  following  con»j 
ditions; 

They  should  be  able  to  overtake  battleships  in  chase  within 
the  limits  of  daylight.  This  would  necessitate  a  superior  speed 
of  at  least  two  knots. 

They  should  be  able  to  keep  the  sea  at  cruising  speed  at  least 
half  as  long  again  as  battleshipSj  and,  if  possible,  a  good  deal 
more  than  half. 

They  should  have  the  same  protection  as  a  battleship,  as  nearly ' 
as  other  conditions  will  allow. 

Their  reduced  battery  should  be  homogeneous  in  calibers  and 
tactical  disposition  to  that  of  battleships. 

Briefly  stated,  there  must  be  a  sacrifice  of  battery  and  protec- 
tion to  speed  and  endurance,  and  this  sacrifice  should  be  chiefly 
in  battery.  As  a  bare  statement,  this  will  be  challenged,  but  it 
can  be  shown  from  our  ow'n  recent  battleship  designs  that  on 
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about  I2.000  tons  wc  can,  by  sacrificing  battery  alone  to  speed 
and  endurance,  produce  an  armored  cruiser  equal  to  any  under 
construction. 

Take,  for  example,  the  Kearsarge.  She  has  a  displacement  of 
12,300  tons  with  her  total  capacity  of  1200  tons  of  coal.  By 
taking  away  her  13-inch  guns,  mounts,  turrets  and  ammunition, 
and  reducing  her  13-inch  barbettes  to  suit  the  8-inch  turrets  we 
n-oald  remove  about  1400  tons.  On  this  we  can  get  2000  tons 
coal-<apadtj',  add  50  per  cent  of  weight  for  her  motive  power 
and  have  100  tons  left  for  such  increased  weight  of  hull  as  would 
be  necessary  in  fining  her  lines  and  increasing  space  for  fuel,  and 
thus  produce  a  ship  having  a  radius  of  10,000  miles  and  a  speed 
of  20  knots,  which  could  take  her  place,  when  necessary,  in  the 

ne-of-battle  beside  the  Kearsarge  with  the  same  immunity,  and 
pith  a  similar  battery  up  to  and  including  her  8-inch  guns.  If 
we  compare  such  a  ship,  element  for  element,  with  the  latest 
annored  cruisers  built  or  building  abroad,  even  with  those  ot 
greater  displacement,  we  will  find  that,  although  sometimes 
sightly  inferior  to  them  in  speed  or  radius,  she  would  in  every 
instance  outclass  them  when  brought  to  battle.  . 

Such  is  an  armored  cruiser,  and  by  comparison  it  appears  that 
her  limit  of  displacement  could  for  the  present  be  fixed  at  12,000 
tons,  with  the  expectation,  as  in  the  case  of  battleships,  that 
equally  good  ships  of  the  type  can  in  the  future  be  produced  on 
smaUer  displacements. 


Protected  Cruisers. 

The  functions  of  armored  cruisers  with  the  fleet  in  time  of 
war  are  too  important  for  them  to  be  sent  to  fritter  away  their 
endurance  by  threshing  about  the  theater  of  war  for  those  bits 
of  superficial  information  and  first  touches  with  the  enemy's 
forces,  which  serve,  by  aggregation,  to  shape  the  attack  or  de- 
fence, yet  there  must  be  vessels  to  do  this,  and,  from  the  nature 
ol  the  work,  there  should  be  many  of  them.  They  must  be 
ships  of  greater  speed  and  endurance  than  warships  of  any 
other  class,  and  their  endurance  should  be  exceedingly  great, 
not  alone  in  fuel,  but  in  seaworthiness,  habitability,  distilling 
capacity,  provisions,  cold-storage  and  self-repair.  They  must 
have  batter)'  enough  to  whip  all  improvised  and  auxiliary  war 
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vessels  J  and  to  fight,  with  at  least  even  chances,  any  vessel  of 
their  own  class — but  it  is  not  their  duty  to  fight  vessels  of  a 
superior  class.  They  should  be  protected  from  such  by  their 
greater  speed  and  by  an  armored  deck  over  their  motive  and 
directive  power,  which  would  insure  their  escape  from  gun-fire 
before  being  crippled.  Their  ammunition  hoists  should  be 
heavily  protected,  but  gun  positions  need  only  protection  from 
rapid-fire  projectiles;  the  limit  of  thickness  of  such  protection 
being  that  above  which  some  sacrifice  of  special  type  character- 
istics of  these  vessels  would  enter  in. 

Such  a  vessel  is  a  protected  cruiser.  When  with  the  fleet, 
or  operating  for  the  fleet  in  time  of  war,  she  is  a  scout. 

More  war  vessels  have  been  built  approximating  to  this  type 
than  to  any  other,  yet  they  have  seldom  been  designed  to  take 
their  legitimate  place  in  the  war  fleet.  Some  are  merely  eco- 
nomic structures  built  to  "show  the  flag"  in  foreign  ports  in 
time  of  peace.  These  are  always  deficient  in  speed  and  some 
branch  of  endurance.  Others  are  designed  solely  as  "  com- 
merce-destroyers "  and  have  insufficient  battery  and  protection. 
Commerce-destroying,  however,  except  with  an  otherwise  im- 
potent naval  power,  should  only  be  incidental  to  the  operations 
of  naval  warfare,  and  is  not  worth  a  special  design.  Protected 
cruisers  designed  for  their  legitimate  war  purposes  as  swift, 
enduring,  well-artned  seekers  of  information,  or  scouts,  will 
also  fulfill  the  highest  requirements  of  commerce-destroyers,  oH 
of  cruisers  for  the  peace  establishment.  They  are  also  of  the 
type  needed  for  commercial  blockade  and  search  and  for  pro- 
tecting landing  parties. 

A   protected   cruiser,   therefore,   should    fulfill    the   following' 
conditions: 

1.  She  should  be  the  fastest  ocean-going  war  vessel  afloat. 

2.  At  economic  speed,  her  fuel  endurance  should  exceed  that] 
of  all  other  types  of  war  vessels. 

3.  She  should  excel  all  other  types  in  her  provision  capacity, 
distilling  and  freezing  apparatus,  and  workshop  appliances,  and 
she  should  be  sheathed. 

4.  Site  should  have  a  complete  protective  deck,  heavy  enough 
to  keep  out  the  largest  projectiles.     Her  cellular  subdivision! 
of  hull  should  be  the  most  complete  now  designed.     Her  bat- 
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tery  should  be  protected  from  secondary-battery  fire  as  much 
as  other  requirements  permit,  while  her  ammunition  hoists, 
conning-tower  and  helm  connections  should  be  heavily  armored, 
5-  By  comparing  protected  cruisers  of  different  countries  it 
U  be  found  that,  to  equal  the  best  armed  ships  of  the  type, 
le  battery  should  be  at  least  four  8-inch  guns,  ten  6-inch  R.F, 
guns,  and  secondary  guns  in  proportion. 

After  carefully  scrutinizing  the  characteristics  of  all  protected 
cruisers  built  and  building  the  world  over,  there  seems  to  be 
no  better  type  on  which  to  base  modifications  than  our  own 
cruiser  Olympia.  With  all  coa!  aboard  she  is  a  6000-lon 
vessel.  By  increasing  her  displacement  2000  tons  she  could  be 
made  a  23-knot  ship,  with  16,000  miles  radius  of  action,  carry- 
ing a  batterj'  superior  to  that  of  any  vessel  of  her  class,  and 
with  protection  adequate  to  the  type.  This  would  make  the 
maximum  displacement  for  a  protected  cruiser  8000  tons. 

Gunboats. 

Now  that  we  have  turbulent  insular  possessions  full  of  intri- 
cate waterways,  as  well  as  growing  interests  in  unstable  coun- 
tries accessible  chiefly  through  long  and  shallow  rivers,  it  is 
important  that  we  should  consider  more  carefully  the  character- 
btics  needed  in  gunboats.  A  study  of  our  gunboat-work  in  the 
Philippines  will  teach  us  that  there  is  a  special  sphere  of  work 
for  such  vessels;  in  sweeping  the  shoreline  ahead  of  advanc- 
ing troops,  protecting  their  shore  flank  or  enfilading  that  of  the 
enemy;  in  making  reconnaissance  of  narrow  and  intricate  chan- 
nels and  cutting  out  small  craft,  and  in  ascending  rivers  to  keep 
open  communications  and  convoy  supplies  to  interior  points. 

They  will  thus  be  constantly  exposed  to  small-arm  and  ma- 
chine-gun fire,  and  a  special  feature  of  their  construction  should 
be  adequate  protection  against  such  fire.  Above-water  plates 
should  be  thick  enough  to  keep  out  small-arm  bullets,  and  bul- 
warks should  be  constructed  to  serve  like  breastworks.  Such 
protection  should  extend  to  the  positions  of  those  navigating 
the  vessel,  including  the  lookouts  aloft.  This  could  and  should 
be  done  to  gunboats  and  picket  boats  already  built.  If  it  were, 
we  would  escape  such  mortifying  disasters  as  that  to  the  Ur- 
daneta  at  Orant. 
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Gunboats  must,  as  we  know,  be  of  lig"ht  draft ,  which  can  be 
determined  by  a  study  of  the  hydrography  of  their  probable 
stations.  They  should  carry  the  best  rapid-fire  and  machine- 
gun  battery  commensurate  with  their  size,  and  have  as  much 
coal  and  provision  endurance  as  possible.  Speed  is  of  minor 
importance,  and  sheathing  would  be  superfluous,  for  they  can 
be  hauled  out  almost  anywhere  at  small  expense  and  cleaned. 


Coast  Defense  Vessels. 

Coast  defense  means  harbor  defense.  K  batteries  are  to  be 
mounted  for  the  defense  of  a  harbor,  they  should  be  mounted 
on  shore  and  not  afloat,  for  they  can  not  only  be  made  more 
invulnerable  and  carry  greater  armament,  but  their  ever-steady 
platforms  and  the  greater  possibility  of  range  finding  render 
their  fire  immeasurably  more  accurate.  There  is  a  tendency  in 
this  country  to  build  monitors  for  harbor  defense,  and  I  once 
thought  they  had  their  place  in  the  composition  of  the  fleet; 
but  further  tactical  reflection,  and  their  recent  behavior  off  the 
coast  of  Cuba,  have  reversed  my  opinion.  They  are  tactically 
useless  except  in  smooth  water.  A  monitor  is  but  the  first 
crude  material  shape  of  a  tactical  idea,  i.  e.  of  an  invulnerable 
revolving  battery  upon  an  unsinkable  hull.  The  battleship  of 
to-day,  especially  with  superposed  turrets,  is  the  evolution,  the 
perfection  of  the  monitor,  retaining  the  tactical  advantages  of 
the  latter  in  the  turrets  and  protective  deck,  and  remedying  by 
a  vaster  structure  the  tactical  shortcomings  of  unstable  plat- 
form, low  freeboard,  limited  speed  and  endurance  and  small 
battery.  The  real  coast  defense  vessels  are  battleships  on  the 
high  seas  ready  to  fa!!  upon  the  enemy  in  whatever  port  he 
strikes.  There  may  be  some  harbors  whose  configuration  calls 
for  defenses  at  points  where  there  is  no  land,  but  they  are  few  in 
number,  and  can  be  definitely  picked  out  by  local  tactical  exam- 
ination. In  these,  monitors  would  be  useful;  perhaps  neces- 
sary, but  I  suspect  that  we  already  have  plenty  for  that  pur- 
pose. To  my  mind  the  only  special  type  of  vessel  needed  for 
harbor  defense  is  the  torpedo-boat,  and  torpedo-boats  will  never 
figure  largely  in  any  war  of  otirs  except  as  harbor  defense  ves- 
sels. For  this  purpose  we  should  continue  building  them  until 
we  have  a  flotilla  for  every  important  harbor  in  the  country,  and 
should  thereafter  maintain  them  in  number  and  efficiency. 


WARSHIP  DESIGN    FROM   A  TACTICAL  STANDPOINT. 


Naval  Auxiliaries. 


6i 


If  all  naval  auxiliaries  were  to  be  specialty  designed  and  built 
by  the  government  it  might,  perhaps,  be  ideal,  but  their  care 
and  inainte nance  in  peace  times  would  be  an  expense  out  of  all 
proportion  to  the  tactical  advantages  to  be  gained  from  such 
designs  in  time  of  war.  Nevertheless,  there  are  two  types  of 
auxiliaries  which  both  tactics  and  strategy'  demand  shall  be 
tvcT  near  or  with  the  fleet  in  time  of  war,  and  which  could 
always  add  to  its  mobility  and  efficiency  in  time  of  peace,  viz., 
the  collier  and  repair  ship. 

Von  MoUke,  having  laud  campaigns  chiefly  in  mind,  said  that 
strategy  was  three-fourths  geography.  Had  he  been  an  ad- 
miral, I  think  he  might  have  added  **  and  one-fourth  coal" 
Other  things  being  equal,  that  combatant  which  best  solves  the 
problem  of  coaling  its  fleet  in  time  of  w^ar,  will  come  out  victor, 
All  sea  powers  realize  this,  as  is  evinced  by  their  eflforts  to 
seize  islands  and  establish  coaling  stations  here,  there  and 
everywhere  in  the  waters  of  the  oceans;  yet  every  student  of 
strategy  knows  that  such  coal  piles  will  be  used  by  whichever 
contestant  proves  to  be  the  stronger  highwayman  in  their  vi- 
dnicy*  for  the  time  being.  Briefly,  the  disadvantages  of  a  coal- 
ing station  are: 

Its  location  is  exactly  known  to  the  enemy. 

H  it  lies  on  your  line  of  communication  toward  him  it  is 
equally  on  his  toward  you,  and  will  be  as  accessible  to  him  as 
to  yourself, 

It  is  immobile  and  must  be  sought  at  greater  or  less  dis- 
tance from  the  theater  of  operations. 

On  the  other  hand,  for  colliers,  we  have  the  reverse  condi- 
tions: They  are  mobile  and  can  be  sent  to  any  desired  ren- 
dezvous, and  away  from  it  again,  if  necessarj',  after  coaling  from 
them,  or  they  may  be  kept  constantly  with  the  fleet. 

They  need  never  serve  to  replenish  the  enemy's  bunkers,  for 
they  can  be  sunk  when  in  danger  of  capture. 

Even  with  coaling  stations,  colliers  are  ultimately  necessary 
for  replenishment,  and  in  the  long  run  the  possession  of  coaling 
stations  is  but  an  added  risk  of  serving  the  enemy. 

Of  course  the  great  advantage  of  coaling  stations,  in  fact 
their  only  raison  d'etre  as  a  strategic  precaution,  is  that  they 
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afford  harbor  facilities  for  coaling,  but  the  problem  of  coaling 
from  colliers  at  sea  seems  fairly  solved,  and  if  coal  is  kept  afloat 
with  the  fleet  in  time  of  war,  it  will  not  be  difficult  to  find  suffi- 
cient shelter  to  permit  its  transfer  to  the  bunkers  when  neces- 
sary. 

If,  however,  colliers  are  to  accompany  the  fleet,  they  must 
not  be  in  any  sense  impediments.  They  should  be  specially 
designed  and  navy-built,  with  the  following  characteristics: 

A  cruising  sea  speed  at  load  draught  equal  to  that  of  battle- 
ships. 

Devices  for  trimming  with  sea  water  to  maintain  their  immer- 
sion as  their  cargo  is  diminished,  or  to  keep  them  sufficiently 
immersed  to  maintain  their  speed. 

All  the  recent  appliances  for  coaling  vessels  at  sea. 

Arrangements  to  quickly  sink  the  vessel  when  necessary  to 
avoid  capture. 

Ample  equipment  for  quickly  abandoning  ship  in  such  an 
emergency. 

A  well  arranged  battery  of  light  rapid-fire  guns,  with  pro- 
tection to  navigating  positions  and  to  battery  sufficient  to  keep 
out  projectiles  of  its  own  calibers. 

A  protective  deck  over  boiler  and  machinery  spaces. 

The  necessity  for  repair  ships  of  the  Vulcan  class  was  dem- 
onstrated fully  in  the  Spanish-American  war.  They  should  be 
navy-built  and  maintained  in  peace  times  as  well  as  during  war. 
One  at  least,  should  be  on  every  station  we  maintain,  and  they 
should  accompany  their  squadrons  in  cruises  and  maneuvers. 
They  would  not  only  add  to  the  tactical  efficiency  of  the  fleet  at 
all  times,  but  would,  by  curtailing  expensive  sojourns  at  navy 
yards,  prove  an  actual  monetary  saving  to  the  government. 

The  Number  of  Ships. 

While  it  is  of  vital  importance  to  determine  by  careful  study 
the  best  types,  characteristics  and  sizes  for  warships,  it  is  of 
equal  importance  to  develop  a  definite,  continuous  and  pro- , 
gressive  building  program.     To  this  end,  we  should  study  the' 
methods  of  the  country  or  countries  most  closely  comparable: 
to  ours  in  commercial  and  colonial  conditions  and  in  national 
rank.     Take  Germany,  for  instance — a  young  nation  with  an 
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ricultural,  manufacturing  and  commercial  population;  with  a 

toral  and  interior  water  communication  similar  to  ours;  with 
a  growing,  world-wide  trade,  and  with  newly  acquired  colonial 
possessions.  She  is  closest  to  us  to-day  in  naval  power,  and 
we  will  run  a  close  second  to  her  in  naval  construction  for  the 
next  four  years.  She  has,  moreover,  a  carefully  matured  pro- 
gram already  established  by  far-reaching  legislation,  which  is 
to  bring  her  navy  up  to  a  certain  strength  in  a  certain  number 
of  years  and  to  maintain  it  at  that  strength  thereafter. 

We  cannot,  with  certainty,  maintain  our  position  as  a  world 
power  unless  we  adopt  some  such  program.  It  is  a  problem 
which  can  be  solved  by  answering  the  following  questions  and 
acting  upon  the  answers: 

t.  How  many  battleships  should  we  have  to-day  in  order  to 
cope  on  equal  terms  with  any  other  ftrst-class  naval  power? 

2.  That  number  provided  for  by  a  program  covering  the 
briefest  practicable  length  of  time,  how  many  additional  battle- 
ships must  we  build  each  year  to  maintain  a  total  force  in  undi- 
nunished  proportion  to  that  of  our  strongest  naval  competitor? 

3.  What  should  be  the  retiring  age  of  a  battleship,  and,  that 
determined,  what  yearly  construction  will  be  necessary  to  fill 
vacancies  caused  by  retirement? 

The  above  three  questions  answered  will  give  us  a  definite 
number  of  battleships  to  be  built  each  year  for  a  period  reach- 
ing continuously  into  the  future  as  lar  as  construction  in  other 
countries  will  give  us  data  for  computation.  Next,  to  insure 
tactical  homogeneity  in  the  fleet  we  should  determine  that — 

For  every  N  battleships  there  should  be  X  armored  cruisers, 
Y  protected  cruisers,  Z  navy-built  colliers  and  Z'  navy-built 
repair  ships. 

We  are  separated  by  oceans  from  all  other  great  naval 
powers.  It  seems  reasonable  to  presume  that  none  of  them 
could  afford  to  send  more  than  half  their  battle  fleet  away  from 
home  waters  in  a  war  with  us.  Great  Britain  is  the  greatest 
naval  power  and  has  fifty  battleships.  We  should,  then,  have 
twenty-five  built  or  nearing  completion.  We  actually  have 
fifteen  and  should  provide  ten  more  in  the  shortest  time  prac- 
ticable to  make  up  our  deficiency.  At  the  same  time  we  must 
watch  the  yearly  budgets  of  all  other  naval  powers  and  build 
additional  battleships  in  proportion  to  our  closest  competitor. 
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The  only  country  which  has,  as  yet,  placed  a  legislative 
ing  age  upon  warships,  is   Germany.     She   retires  battleships 
after  twenty-five  years'  service.    Without  exact  data  we  would 
do  well  to  adopt  that  figure  in  order  to  maintain  a  definite 
building  program.  ^^ 

Being  thus  able  to  designate  exactly  the  number  of  battle-^^H 
ships  which  should  be  laid  down  each  year  for  as  many  years  ' 
ahead  as  we  please,  the  number  of  vessels  of  other  classes  to 
be  built  should  be  worked  out  proportionately  from  tactical 
considerations.  If  the  correct  tactical  use  of  armored  cruisers 
is  that  which  I  have  suggested  in  the  early  part  of  this  paper, 
t.  €,t  as  a  mounted  infantry  of  the  sea,  they  should  constitute 
about  one-third  the  line  of  battle.  It  may  be  stated  then,  that 
for  every  two  battleships  there  should  be  one  armored  cruiser. 

Scouts  cannot  be  too  numerous.  It  is  conservative  to  say 
that  to  every  ship-of-the-Iine  should  be  built  one  scout  For  the 
three  ships  above  enumerated  there  would  thus  be  three  pro- 
tected cruisers.  Basing  them  upon  the  battleships  it  ma)*^  be 
stated  that  for  every  two  battleships  there  should  be  three  pro- 
tected cruisers. 

Gunboats,  being  designed  for  special  purposes  and  localities, 
are  notj  tactically,  a  part  of  the  battle  fleet,  but  tactics  demands 
a  due  proportion  of  colliers  and  repair  vessels  in  a  theater  of 
operations.  The  six  vessels  which  would  be  provided  in  the 
preceding  apportionment  would  carry  9000  tons  of  coal.  They 
would  need  two  5000-ton  colliers  ever  present  with  them  to 
refill  their  bunkers.  They  should  also  be  accompanied  by  one 
repair  ship.  The  algebraic  expressions  in  the  tactical  rule  for 
new  construction  can,  then,  be  replaced  by  figures,  thus: 

For  every  2  battleships  there  should  be  I  armored  cruiser,  j  pro- 
tected cruisers,  2  navy-built  colliers  Qnd  t  navy-buUt  repair  ship. 

The  building  of  ships  is  not  alone  sufficient  to  maintain  ati 
adequate  navy.  It  is  imperative  that  the  personnel  shall  expand 
with  the  material.  In  1882,  it  was  decided  by  the  Navy  De- 
partment that  1500  officers  and  7500  men  constituted  a  suffi- 
cient permanent  personnel  for  sixty  vessels  of  the  kind  we  then 
had.  Since  then,  the  navy  has  increased  75  per  cent  in  number 
of  ships,  many  of  them  vastly  larger  and  more  complex  than 
those  of  1882,  and  the  enlisted  force  has  been  almost  propor- 
tionately increased,  while  the  commissioned  personnel  has  re- 
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mained  practically  unchanged  in  aggregate  numbers.  This  at- 
tenuated condition  of  the  officers'  h&t  is  not  only  alarming,  it 
will  soon  become  irreparable,  for  it  takes  longer  to  make  an 
officer  than  to  build  a  battleship.  On  our  own  officially 
stated  basis  of  1882  we  should  now  have  at  least  double  the 
nomber  of  officers,  in  all  grades,  that  we  actually  have,  and  it 
should  be  a  matter  of  fixed  law  that  the  personnel,  both  offi- 
cers and  enlisted  men,  should  ever  hereafter  be  proportionate, 
year  by  year,  to  the  ships  fit  for  service. 

The  Spanish-American  War  has  given  the  people  of  the 
United  States  two  great  object  lessons  in  the  usefulness  of  a 
na^y.  The  legislative  branches  of  the  government,  in  accord 
with  th*  newly  awakened  appreciation  of  the  people,  seem 
ready  to  respond  to  the  naval  needs  of  the  nation.  Now,  there- 
fore,  is  the  time  when  we,  whom  the  nation  has  trained  to  fight 
its  battles  on  the  sea^  should  tell  Congress  in  no  uncertain  way 
the  equipment  we  need  to  do  that  fighting.  Only  the  artisan 
knows  what  tools  he  needs  in  his  art. 

The  hand-to-mouth  policy  will  no  longer  do.  We  have  be- 
come a  world  power,  "  whether  we  would  or  no,"  and  we  have 
got  to  arm  for  international  strife,  or  we  will  be  despoiled, 
maltreated  and  thrust  into  oblivion  by  our  neighbors.  If  we 
can  formulate  a  plan  for  naval  armament  which  is  adequate,  pro- 
gressive and  definite.  Congress  will,  I  believe,  legislate  upon  it 
frotn  year  to  year  with  much  less  debate  and  curtailment  than 
that  which  now  follows  our  desultory  demands. 

That  nation  which  is  best  prepared  to  maintain  its  position  in 
the  great  community  of  world  powers  vi  et  armis  is  most  likely 
to  have  peace. 

Appendix. 

Weights  removed  from  Kearsarge  by  taking  out  her  13-inch 
batterj',  as  shown  by  "  Report  of  the  Secretary  of  the  Navy, 
1896,"  pp.  280  and  281 : 

Approximate  weight  of  13-inch:  toKS. 

Barbettes,  bolls,  nuts,  and  wood  backing    .....  610 

Turrets  and  attachments,  and  wood  backing  ....  530 

Guns  and  mounts 375 

Ammunition 160 

Turret-turning  machinery  , 1 00 

Totai ,    ...    .   .   ,  1,775 
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Replaced  by  : 

Structural  parts  common  to  8-inch  and  13-inch  turrets  160 

Barbettes  for  8-inch  turrets 200 

Turning  machinery  for  same 15       375 

Net  reduction  in  weight 1,400 

Replaced  by : 

Additional  coal 800 

Increased  motive  power 500 

Changes  in  hull 100    1,400 

0,000 
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A    METHOD    FOR    DETERMINING    THE    TACTIC\L 
DIAMETERS  AND  OTHER  MANEUVERING 
POWERS   OF  SHIPS. 

Description  arranged  by  Lieutenant  L.  H.  Chakdler,  U,  S.  N< 


The  writer  lays  no  daim  to  having  originated  this  method,  it 
luiTing  been  suggested  in  the  summer  of  1900  by  Lieuteoant- 
Commaiider  W.  L  Chambers,  U.  S.  N.,  and  used  at  that  time 
aboard  both  the  Texas  and  Massachusetts.  Whether  or  not  It 
is  original  with  that  officer  is  not  known,  but  the  writer  has  never 
been  able  to  discover  it  in  print  and  deems  it  worthy  of  being  put 
into  such  shape  as  to  be  readily  accessible  to  the  service  at  large. 
Hence  the  preparation  of  this  article. 

In  the  description  that  follows,  the  case  of  the  U.  S.  S.  Massa- 
chusetts has  been  taken,  the  observations  being  made  some  miles 
to  the  eastward  of  Boone  Island  Light,  oil  the  coast  of  ^faine. 

In  this  method  three  observers  are  necessary  as  follows: 

A.  One  at  the  bridge  compass,  who  has  pasted  on  the  glass 
of  the  compass  a  dumb  card  showing  only  every  second  point  as 
North,  NNE.,  NE,,  etc.  This  dumb  card  should  be  so  placed 
that  its  north  point  is  at  the  forward  lubber's  point,  and.  as  a 
result,  observations  taken  from  it  will  merely  show  the  angle  of 
the  object  from  the  bow,  and  will  have  no  magnetic  value.  The 
compass  is  thus  practically  converted  into  a  pelorus  with  its  zero 
set  to  head  and  graduated  only  to  every  223^",  (This  might  be 
advantageously  modified  perhaps,  by  making  this  dumb  compass 

low  ever>"  twenty  degrees,  which  would  knock  out  fractions  and 
iplify  plotting.) 

B.  One  at  the  pelorus,  which  is  set  with  its  zero  to  head  and 
kept  that  way  throughout  the  observations.    Angles  observed 


68 


METHOD   OF   DETERMINING  THE   TACTICAL   DIAMETERS 


with  it  have  therefore  no  magnetic  values,  but  are  merely  angular 
distances  from  head  to  object. 

C.  One  in  a  boat,  who  measures  the  distance  of  his  boat  fromj 
the  ship  by  stadimeler  at  everj*  blast  of  the  ship's  whistle. 

There  are  three  objects  necessary  upon  which  to  take  observa- 
tions, and,  lettering  them  to  correspond  with  the  letters  above 
given  to  the  observers  who  take  them,  they  are:  fl 

A.  A  distant,  stationary  object,  at  such  a  distance  that  its^ 
bearing  from  the  ship  will  practically  remain  the  sanie  as  its 
bearing  from  the  boat  throughout  the  maneuvers.     It  will  be 
noted  later  that  this  point  of  distance  of  object  is  very  important,^ 
as  the  accuracy  of  the  results  depends  upon  it.  Q 

B.  A  boat,  which  shall  be  so  fitted  with  a  drag  as  to  have  the 
same  drift  as  the  ship.  It  is  suggested  that  a  heavy  weight  at 
the  bow  and  another  at  the  stern  of  the  boat,  lowered  to  a  depth 
equal  to  the  draft  of  the  ship,  with  a  sheet  of  canvas  stretched 
between  the  two  supporting  lines  will  make  an  excellent  form 
of  drag  for  this  purpose.  Assuming  that  the  boat,  which  of 
course  must  not  be  anchored,  has  thus  been  given  the  same  drift 
as  the  ship,  it  is  evident  that  the  said  drift  may  be  neglected,  and 
the  question  will  therefore  be  considered  as  if  no  drift  were 
present.  In  order  that  the  drift  of  boat  and  ship  shall  be  approxi- 
mately the  same,  it  is  important  that  there  shall  be  little  wind  or 
sea,  or  otherwise  the  drag  will  not  have  the  desired  effect,  and 
the  boat  will  go  to  leeward  faster  than  the  ship. 

C.  The  ship  herself. 

Having  everything  ready  as  indicated  above,  the  boat  is  low- 
ered and  left  behind.  It  will  be  found  convenient  to  steam  some 
distance  away  from  both  boat  and  distant  object,  and  then  turn 
and  head  for  them  both  on  range  or  nearly  so.  This  is  not 
absolutely  necessary,  however.  Then  the  swing  should  be  begun 
as  near  the  boat  as  practicable  in  order  not  to  get  any  further 
away  from  her  than  necessary.  Of  course  the  possibility  of 
taking  observations  accurately  between  boat  and  ship  will  limit 
the  ship's  approach  to  the  boat,  but  having  due  regard  to  this, 
the  nearer  the  two  are  together  throughout  the  swing  and  the 
farther  the  distant  object  is  from  the  two,  the  less  will  be  the 
error  introduced  by  the  assumption  that  the  bearing  of  the  dis- 
tant object  from  the  ship  remains  the  same  as  that  from  the  boat 
throughout. 
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When  in  the  proper  position  relative  to  the  boat,  with  both 
boat  and  object  bearing  North  by  dumb  compass  and  pelorus, 
blow  the  whistle  and  put  the  helm  over,  say  to  starboard,  record- 
ing bearings  and  stadimeter  distance  of  ship  from  boat. 

Observer  A  then  promptly  sets  his  azimuth  circle  on  NNE.  by 
dumb  compass,  and  when  the  distant  object  crosses  the  line  of  the 
vanes  he  gives  the  word  "  mark  "  and  blows  the  whistle.  At 
"  mark  "  observer  B  notes  the  bearing  of  the  boat  by  peJorus  in 
degrees,  and  observer  C  records  the  distance  of  the  ship  from  his 
boat  in  yards  by  stadimeter. 

This  process  is  repeated  every  time  the  bearing  of  the  distant 
object  changes  two  points  by  dumb  compass. 

In  swinging  it  must  be  borne  in  mind  that  the  least  distance  to 
which  the  service  stadimeter  is  marked  is  200  yards.  Also  that, 
as  long  as  the  distance  does  not  get  below  that  limit,  the  less  the 
distance  is  between  the  boat  and  the  ship  the  less  the  error  in 
the  stadimeter  reading  is  likely  to  be. 

The  speed  may  be  in  a  measure  followed  throughout  the  swing 
by  having  the  engine-room  counters  read  at  every  whistle  blow. 

The  resuhs  should  be  finally  tabulated  as  shown  in  Plate  I. 

Having  obtained  the  data  tabulated  in  Plate  I,  take  an  old 
chart,  having  on  it  a  compass  rose  marked  in  degrees,  and  assume 
the  boat  to  be  at  the  center  of  the  rose.  Another  useful  device 
that  can  be  used  for  this  purpose  is  compass  Form  H,  the 
dygogram  sheet,  which  has  been  used  for  plotting  on  Piate  II, 
the  center  of  the  graduated  circle  being  taken  as  the  position  of 
the  boat. 

Lay  off  from  this  center  the  angles  shown  in  the  eighth  column 
of  Plate  I,  measuring  on  each  line  thus  drawn  the  corresponding 
stadimeter  distance,  and  the  curve  is  easily  plotted.  The  assump- 
tion is  that  the  line  from  the  boat  to  the  distant  object  is  parallel 
to  that  from  the  standard  compass  to  the  same  object,  and  there- 
fore that  the  angle  bet^veen  the  distant  object  and  the  boat  as 
seen  from  the  compass  will  be  equal  to  one  hundred  and  eighty 
degrees  minus  the  angle  between  the  compass  and  the  distant 
object  as  seen  from  the  boat. 

It  will  be  noted  that  observers  A  and  B  will  naturally  be  so 
near  together  that  one  recorder  can  care  for  them  both. 

Also,  if  the  assumption  be  made  that  these  observers  are 
directly  over  the  turning  point  of  the  ship,  which  will  generally 
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be  nearly  correct  for  observations  taken  from  the  bridge,  the 
observations  taken  by  B  will  enable  the  keel  line  of  the  ship  to  be 
plotted  for  each  position. 

(On  Plate  II  it  will  be  noted  that  certain  inaccuracies  exist  as 
regards  drift  angle.  For  instance  at  Position  12,  the  kee!  line  of 
the  ship  should  be  at  right  angles  to  the  line  through  the  light- 
House  and  the  boat,  but  it  is  not  so  on  the  plate.  The  keel  lines 
shown  on  this  plate  were  plotted  as  described  in  this  paragraph^ 
and  there  is  no  apparent  reason  for  this  inaccuracy-  The  results 
being  those  obtained  from  the  Massachusetts,  there  may  have 
been  some  error  in  observing  or  recording  which  has  given  this 
discrepancy.  Its  existence  does  not  affect  the  general  description 
herein  set  forth,  so  no  effort  has  been  made  to  reconcile  it.) 

The  great  advantage  of  this  method  is  that  all  magnetic  bear- 
ings are  eliminated,  and  hence  errors  due  to  drag  of  compass, 
etc.,  do  not  enter.  Also,  the  effect  of  current  is  (atrly  well 
eliminated. 

The  disadvantage  of  the  method  is  that  the  distant  object  ob- 
served must  be  at  a  very  considerable  distance.  It  is  thought 
that  in  general  this  condition  can  be  obtained,  however.  If  this 
distance  be  too  short,  the  resultant  error  can  be  reduced  by  so 
conducting  the  swing  that  the  line  passing  through  the  distant 
object  and  the  boat  shall  also  pass  through  the  center  of  the 
circle  instead  of  being  tangent  to  it.  It  will  be  found  that  if  the 
line  of  bearing  of  boat  and  object  be  tangent  to  the  turning 
circle,  a  maximum  error  of  one  degree  will  result  when  the 
object  is  32.5  miles  away,  with  a  ship  whose  tactical  diameter  is 
1000  yards,  and  when  the  object  is  16.3  miles  away  with  a  ship 
whose  tactical  diameter  is  500  yards.  Of  course  if  the  line  of 
bearing  of  boat  and  object  be  made  to  pass  through  the  center 
of  the  circle,  or  approximately  so,  tactical  diameters  of  twice  the 
above  length  may  be  determined  from  objects  at  the  stated  dis- 
tances without  exceeding  the  maximum  error  of  one  degree. 

Other  tactical  qualities  of  the  ship,  such  as  the  S  turn  can  be 
determined  in  a  similar  manner. 
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Sbip— U.  S.  S.  Massachusetts. 

Date— Sept.  10,  1900. 

Place — Off  Boone  Island,  Maine. 
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NOTES  ON  FIRING  INTERVAL,  WITH  EXAMPLES  * 
By  Lieutenant  Charles  B.  McVay,  U.  S.  Navy. 


(l)  Were  a  g^un  oiounted  on  shore  and  fired  at  a  stationary 
target,  a  telescope  sight  being  used,  then: 

If  the  gun  returned  to  battery  in  its  original  position  (which 
assumes  that  there  is  no  movement  of  the  mount),  the  gun- 
pointer  would  see  the  target  in  its  original  position  in  the  tele- 
scope field.  If  he  watched  the  splash  of  the  shot  in  the  field 
and  placed  the  target  at  that  point  for  the  succeeding  shot,  he 
would  score  a  hit. 

Suppose  the  target  to  have  been  placed  at  the  junction  of  the 
light  vertical  and  horizontal  wires  and  the  splash  noted  at  x 
(Sketch  i).  This  would  show  that  the  shot  was  high  and  to  the 
right.  If  he  now  put  the  target  at  jr,  it  would  be  necessary  to 
lower  the  muzzle  of  the  gun  and  train  it  to  the  left,  correcting 
his  errors. 

This  is  impracticable  for  a  gun-pointer  on  shore,  as  the  gun 
will  not  return  to  its  original  position;  and  is  absolutely  impos- 
j^le  at  sea  because  the  ship  moves  a  considerable  distance  (1.7 
feet  for  each  second  of  flight  at  speed  of  i  knot)  between  the  times 
of  firing  and  shot  striking,  as  well  as  the  fact  that  the  ship  rolls 
or  yaws  through  a  considerable  angle,  as  will  be  shown  later. 

It  might  be  possible,  however,  for  an  observer,  with  a  telescope 
fimilar  to  the  one  mounted  on  the  gun,  to  stand  behind  the  gun 
and,  keeping  the  target  in  the  proper  position,  to  note  the  splash. 
FcjT  instance,  if  both  telescopes  were  notched  for  every  5  knots 

•  For  part  of  data  I  am  indebted  to  Professor  Philip  A.  Alger,  U.  S.  Navy 
a,nd  Lieutenant  L.  C.  Bertolette,  U.  S.  Navy. 
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Speed  on  horizontal  wires,  and  had  similarly  spaced  notches  on 
vertical  wires  as  in  Sketch  2,*  and  the  gun  was  fired  when  the 
target  was  on  the  right  and  horizontal  wires,  then,  if  the  observer 
noted  the  splash  at  ,r,  he  could  say  "  3  right,  2  up."  The  gun- 
pointer  would  keep  his  sight  at  the  original  elevation  and  could, 
by  placing  the  target  at  x  in  his  field,  make  a  hit  without  knowing 
the  range. 

(2)  paragraph  i  would  hold  good  only  when  the  gun  was  fired 
when  the  target  was  as  stated.  If  the  gun-pointer  pulled  the 
lanyard  or  pushed  the  button  at  that  time,  he  must  know  his 
firing  intert'al,  which  is  assumed  to  be  the  time  elapsed  between 
thinking  of  pushing  the  button  and  shot  leaving  the  gun, 

Time  after  time  it  has  been  seen  that  a  gun-pointer,  in  sub- 
caliber  practice,  will  hit,  miss,  hit,  miss — the  misses  being  due 
entirely  to  the  fact  that  his  '*  firing  interval "  had  been  neglected. 
Perhaps  the  turret  was  being  trained  or  was  swinging  to  the 
right  and  he  made  a  hit  by  pushing  the  button  when  the  target 
was  on  the  right  vertical  and  horizontal  cross- wires.  He  saw  the 
target  moving  along  the  horizontal  wire  and  pushed  the  button 
when  the  target  was  on  the  right  vertical  wire.  If  the  turret 
be  now  trained  or  swung  to  the  left  he  cannot  push  the  button 
when  the  target  is  on  the  same  vertical  wire,  because,  in  the  first 
shot,  the  gun  may  have  been  fired,  not  when  the  target  was  on 
the  right  vertical  wire,  but  when  it  was  at  a  (Sketch  3),  so  that 
he  has  corrected  for  but  4  yards  at  1000,  though  thinking  that 
his  correction  w^as  for  8  yards.  If  the  turret  is  now  trained  to 
the  left  and  the  button  is  pushed  when  the  target  is  on  the  right 
wire,  the  target  will  have  reached  '*  b  "  when  the  gun  fires  and  he 
misses  by  12  yards.  (Errors  double  at  2000,  treble  at  3000,  etc.) 
Therefore,  to  make  a  hit  by  using  the  same  correction  as  for 
shot  No.  I,  the  button  should  be  pushed  when  the  target  is  at 
the  center  of  the  horizontal  wire. 

While  the  firing  interval  is  greater  when  using  a  lanyard,  it  is 
considerable  when  electric  attachments  are  used  and  should  never 
be  neglected. 

(3)  Frequently  men  ask  what  eflfect  the  speed  of  training  has 
on  the  shot.  As  far  as  the  lineal  movement  given  the  projectile 
is  concerned,  it  has  practically  no  eflfect,  and  the  resulting  lateral 
error  is  small. 

*  CorrectiQns  for  abeam. 
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The  slowest  possible  train  of  ihe  Amphitrite's  turrets  gives  a 
Tdocity  o(  gtin-muzzle  of  _J4  foot  per  second,  and  a  lower  speed 
of  training  causes  a  jerky  movement.  It  is  probable  that  the 
iverage  speed  of  gun-muzzle  is  twice  this  or  about  i  foot  per 
second  with  a  good  man  at  the  training- wheel. 

Assume  a  speed  of  gun-muzzle  of  i  foot  per  second  and  a 
range  of  2100  yards.  The  time  of  flight  (loinch  B.  L.  R.,  30-cal., 
1700  f.  s.>  is  4  seconds.  This  would  result  in  an  error  of  only 
4  feet  ajid  may  be  disregarded. 

The  error  resulting  from  a  fast  train  is  caused  by  the  angular 
velocity  of  the  target  across  the  telescope  field  and  not  by  the 
Imear  velocity  given  the  projectile  laterally. 

Suppose  the  turret  to  be  trained  at  a  speed  of  i  foot  per  second 
(speed  of  gtin-muzzle).  Knowing  the  distance  of  the  muzzle  of 
die  Atnphitrite's  guns  to  be  25  feet  from  the  center,  the  angle 
throogh  which  the  turret  trains  in  i  second  must  be  one  whose 
angent  is  1/25  and  the  angle  is  2'  18'  ^  138'. 

At  1000  yards  the  telescope  cross-wires  only  subtend  an  angle 
of  56' — (Sine  1/2  =  8/1000),  so  that  if  the  turret  moves  through 
an  ang^le  of  138'  in  i  second,  the  target  moves  across  the  telescope 
field  138/56  times  the  distance  subtended  by  the  vertical  wires, 
^proximately  a54  times. 

Since,  from  experiment,  we  know  that  the  vertical  wires  sub- 
tmd  16  yards  at  looo  yards,  this  means  that  the  target  would 
move  across  the  telescope  field  with  an  angular  velocity  such  as 
to  give  a  lateral  error  of  40  yards  if  the  firing  interval  was  one 
Mcond. 

Analyzing  the  firing  of  the  gun  so  that  the  firing  interval  may 
te  understood,  we  have : 

Variable— 

1,  The  gnin-pointer  sees  the  target  on  the  wire  and  thinks 

"  I  will  fire." 

2.  He  pushes  the  button. 
Constant  for  similar  guns — 

3.  The  primer  fires,  charge  is   ignited  and  the  projectile 

starts  from  its  seat. 

4,  The  projectile  travels  along  the  bore  and  leaves  the  gun. 
Up  to  the  instant  the  projectile  leaves  the  muzzle  of  the  gun, 

Ac  aagtdar  movement  of  turret  affects  the  aiming  point. 
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In  the  absence  of  any  data  regarding:  the  firing  interval, 
been  found  to  be  approximately  1/5  second,  as  follows: 

At  700  yards'  range,  the  average  allowance  for  firing  interval 
made  by  the  members  of  the  gunnery  classes  when  using  a  taut 
lanyard  was  5.6  yards;  that  is,  when  the  target  was  seen  on  a 
vertical  wire  they  thought  "  I  will  ptish  the  button." 

Assuming  the  speed  of  gun-rauzzle  to  be  i  foot  per  secondj 
the  tangent  of  the  angle  trained  through  in  i  second  would  be 
1/25^2*  18',  and  this  would  result  in  an  error  of  29  yards  at 
700  yards  (x  =  700  X  Sine  2°  18'). 

The  average  allowance  was  but  5.6  yards  however,  so  that  the 
average  firing  interval  would  be  5.6/29  =  1/5  second. 

Taking  this  firing  interval  and  the  angular  velocity  due  to  a 
speed  of  i  foot  per  second,  we  find  that  the  target  would  move 
across  the  field  so  as  to  cause  a  linear  change  in  aiming  point  of 
40/5  =  8  yards  at  1000  yards.  To  allow  for  this  error  (8  yards 
at  IQOO  yards),  the  button  must  be  pushed  when  the  target  is  at 
"a"  for  right  train  and  "d"  for  left  train  f Sketch  4). 

The  smallest  error  has  been  considered  and  this  does  not 
account  for  wild  firing  in  a  seaway. 

In  a  seaway  there  is  a  much  greater  angular  velocity  in  the 
horizontal  plane  due  to  yawing  and  a  similar  velocity  in  the 
vertical  plane  due  to  rolling.  Considering  these  in  connection 
with  the  firing  interval  the  true  cause  of  error  is  found — neglect 
of  firing  interval. 

Considering  the  question  of  rolling,  we  find  that  the  effect  is 
similar  to  that  caused  by  rapid  training  or  yawing.  As  far  as 
the  linear  speed  is  concerned,  the  error  may  be  neglected. 

If  we  take  the  distance  of  the  muzzle  of  a  gun  from  the  center 
line  of  water  plane,  we  get  the  radius  of  the  arc  through  which 
the  muzzle  of  the  gun  moves. 

For  the  Amphitrite's  lo-inch  turret  guns  this  radius  is  27'. 
For  this  class  of  vessel,  whose  period  is  very  short,  there  is  an 
extreme  roll  of  8°  in  6  seconds.  The  muzzle  moves  3'. 77  above 
and  below  the  horizontal  as  the  ship  rolls  away  from  or  toward 
the  target.  This  distance  is  passed  over  in  3  seconds,  so  that 
the  average  speed  of  muzzle  is  1.25  f.  s.  Assuming  the  maximum 
speed  to  be  twice  the  average  speed,  or  2.5  feet  per  second,  and 
knowing  the  time  of  flight  for  different  ranges,  this  error  may  be 
calculated.  Range  2100  yards  T  2100  =  4  sec.  The  vertical 
error  (due  to  speed  of  rolling)  would  be  4  X  2.5  =  10  fe< ' 
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As  stated  above,  this  error  does  not  account  for  bad  firing  in 
a  seaway,  so  that  we  must  again  refer  to  the  firing  interval. 
With  the  Amphitrite's  extreme  roll  of  8",  period  6  seconds,  the 
average  angular  velocity  is  ij^  degrees  per  second.  If  we  as- 
sume the  maximum  angular  velocity  (when  the  ship  is  upright)  to 
be  twice  this,  we  get  2^  degrees  per  second. 

If  the  average  firing  interval  be  taken,  the  error  in  elevation 
due  to  roll  would  be  2^  -^  5  =  32'.  If  the  button  were  pushed 
when  the  target  was  on  the  horizontal  wire  and  rolling  away 
from  the  target,  then  at  2100  yards,  the  elevation  would  become 
2"  4/  instead  of  2"  15',  and  the  shot  would  strike  450  yards 
beyond  the  target  (since  2°  47'  is  elevation  for  2550  yards),  giving 
a  vertical  error  of  57  feet  (Sketch  5).  If  the  vessel  was  rolling 
toward  the  target  the  elevation  would  be  reduced  by  32',  or  from 
2*  15'  to  I*  43',  and  the  shot  would  strike  557  yards  short  (since 
I*  43'  is  the  angle  of  elevation  for  1543  yards). 

Fortunately,  there  is  a  short  period  at  each  end  of  a  roll  when 
the  ship  is  at  rest.  If  the  gun  is  fired  at  either  of  these  times 
the  vertical  error  due  to  the  firing  interval  is  diminished  and 
may  become  zero. 

Consequently,  for  large-caliber  guns,  *'  ire  when  on  the  target 
at  the  end  of  a  roll." 

RAPID-FIRE  GUNS  WITH  SHOULDER  PIECES. 

I 

(5)  These  guns  are  fitted  with  bar-sights  carrying  a  sliding 
leaf  to  correct  for  speed  and  wind. 

By  experiment,  it  has  been  found  (for  Amphitrite's  guns)  that 
a  movement  of  one  division  corrects  for  3  yards  at  1000  yards, 
6  yards  at  2000  yards,  etc. 

With  these  guns,  it  is  comparatively  easy  to  keep  the  line  of 
sight  on  the  target. 

While  the  firing  interval  must  be  considered,  it  plays  a  less 
important  part  than  in  the  case  of  large-caliber  guns.  The  gen- 
eral rule  for  firing  rapid-fire  guns  is :  "  Fire  when  on  the  target." 

SIGHT  CORRECTIONS. 

As  stated  previously,  one  division  on  a  sliding  leaf  corresponds 
to  J  yards  at  1 000  yards.  By  referring  to  sketch  (No.  6),  it  will 
be  seen  that  with  a  constant  angle  (oc),at  1000  yards,  a  —  lOOO  = 
3  yards  at  2000  yards,  d  —  2000  =  6  yards,  etc.  That  is,  the  chord 
of  constant  angle  (oc  )  increases  in  proportion  to  the  range. 
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For  the  telescope  sig^ht,  where  the  reference  is  not  divisions, 
the  distance  subtended  by  the  vertical  wires  is  used.  As  stated 
previously,  it  has  been  found  that  these  wires  subtend  a  chord 
16  yards  in  length  at  1000  >'Erds  range.  That  is,  if  it  was  de- 
sired to  correct  for  an  error  of  8  yards  at  1000,  the  target  would 
be  placed  at  tlie  junction  of  the  horizontal  wire  and  a  vertical 
wire.     This  correction,  for  convenience,  will  be  taken  as  refer- 

6086' 

ring  to  speed  alone.    Since  a  ship  moves  ^  i-7  per 

60x60 

second  when  going  at  a  speed  of  i  knot  per  hotir,  this  correction 

24' 


of  8  yards  must  be  for  a  speed  of  ■ 


^  8  knots,  since 


r.  7  X  1.  83 

T  1000  (10"  B.  L.  R.  1760  f.  s.)==  1.83.  Since  the  time  of  flight 
for  2000  yards  is  practically  twice  this  (correct  for  an  I.  V.  of 
2000  f.  s.),  (3.83)  and  for  3000  yards  3  times  (5.98),  we  may  say 
"  For  a  speed  of  8  knots,  at  any  range,  place  the  target  on  the 
right  (or  left)  vertical  wire  "  (Sketch  No.  7). 

This  would  be  true  because  the  angle  (^^oc)  subtends  a  chord 
of  8  yards  length  at  1000  yards,  16  yards  at  2000  yards,  and  24 
yards  at  3000  yards,  and  the  times  of  flight  increase  in  the  same 
proportion.  Suppose  we  take  a  vessel  48  feet  long  (see  Sketch 
No.  7).  At  1000  yards  she  would  Just  fill  the  space  between 
the  vertical  wires,  at  2000  yards,  two  such  vessels  would  be 
required,  while  at  3000  yards  3  such  vessels  (or  one  144'  in 
length)  would  just  fill  this  space.    Therefore: 

"  Corrections  for  speed  do  not  vary  for  changes  in  range." 
This  rule  applies  to  corrections  for  wind  also.  Taking  the  Navy 
Scale,  the  deviations  *  due  to  wind  are  as  follows : 


Light  air  ........ 

Light  breeze 

Gentle  breeze  . . . . 
Moderate  breeze   . 

Stiff  breeze 

Fresh  breeze   . . , . 
Very  fresh  breeze 


Mileiperhr. 


Dth  a.t  aooo  ydt. 


•  When  direction  of  wind  is  perpendicular  to  line  of  fire. 


NOTES  ON   FURING  INTERVAL,  WITH   EXAMPLES, 


77 


That  is,  "  the  error  in  yards  due  to  a  wind  blowing  across  tiie 
line  of  fire  (rajige  2000  yards)  is  niimericaUy  equal  to  the  force 
ol  the  wind  as  recorded  by  the  Navy  Scale,"  For  looo  yards  it 
would  be  54  this,  for  4000  yards  it  would  be  twice  the  amount. 
This  rule  applies  to  large  guns  only^  and  at  moUeraic  ranges. 

IT  IS  NECESSARY  TO  KNOW  THE  RANGE  EXACTLY. 

(7)  It  is  necessary  to  know  the  range  exactly.  Suppose  the 
rajige  was  given  as  2200  yards  while  it  was  200  yards  less,  or 
2000  yards.  If  the  gun  fired  when  the  line  of  sight  was  on  the 
target,  the  shot  would  pass  18  feet  over. 

Since  we  have  no  good  metliod  of  finding  the  range  in  target 
practice,  ships  should  be  rtin  on  bearings  so  that  ranges  may  be 
accurately  given,  (This  applies  to  target  practice  alone.)  In 
battle  the  best  known  method  of  finding  a  range  is  by  using  a 
small-caliber  gun  for  short  ranges  and  a  large-caliber  gun  for 
long  ranges. 

Suppose  that  two  ships  are  meeting,  the  range  and  speed 
correction  must  be  determined  with  a  large-caliber  gun  because 
it  will  be  impracticable  for  individual  gun  captains  to  get  their 
corrections  later.  No  one  can  tell  where  his  shot  struck  when 
all  the  guns  are  firing  "  at  will,"  as  there  is  no  way  of  identifying 
the  splash  of  any  particular  shot. 

Having  found  the  range,  general  rules  would  be: 

Aim  at  the  bow — 

1.  When  a  vessel  is  overhauling  you. 

2.  Running  away  from  you. 
Aim  at  her  stern — 

1.  When  you  are  overhauling  her. 

2.  When  you  are  running  away  from  her. 
Aim  at  bow — 

When  two  vessels  are  passing. 
For  rolling  down  (telescope  sight) — 

Fire  when  her  masts  are  on  the  horizontal  wire. 
For  rolling  up — 

Fire  when  her  hull  is  above  the  horizontal  wire. 
(These  rules  do  not  apply  to  large-caliber  guns.     They  are  for 
R.  F.  gfuns  which  handle  easily.) 

Since  writing  the  preceding  paper,  it  has  been  learned  that 
Lieutenant-Commander  Fletcher,  U.  S.  N.,  found  the  average 
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firing  interval  to  be  3/10  second.  The  experiments  were  carried 
on  at  the  Torpedo  Station,  Newport.  This  value  (3/10  second), 
was  found  by  making  a  man  press  an  electric  button  at  a  g^ven 
signal,  the  person  giving  the  signal  being  either  so  placed  or  the 
signal  being  of  such  a  nature  that  no  advance  information  was 
given  as  to  when  the  signal  would  be  made. 

It  will  be  noted  that  what  is  termed  the  firing  interval  in  this 
paper  is  different  from  the  preceding,  as  well  as  from  that  defined 
in  The  Text-book  on  Ordnance  and  Gunnery — IngersoU.  The 
variable  part— due  to  different  men  having  different  personal 
errors — ^and  the  constant  part  are  not  separated,  and  it  is  probable 
that  the  two  combined  make  an  interval  of  approximately  1/5 
second,  as  stated. 

As  men  gain  experience  and  intuitively  learn  their  corrections 
for  this  interval,  their  firing  is  improved  and  their  mean  error 
may  be  reduced  to  a  small  fraction  of  a  second. 


Horizontal,  1  Dim.  •=  6  knots  speied. 
All  quadrants  to  be  similarly  marked. 


Posltioo  target  when  pin  flres  (down  rolli. 
PoeltloD  target  when  button  is  pushed. 
Position  target  whon  gun  tires  (up  rull). 


» 
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BRITISH  CONQUESTS  IN  THE  PHILIPPINES. 
By  Carlos  Giijian  Calkins,  Lieut. •Commander,  U.  S.  Navy. 


The  sordid  incidents  and  insignificant  results  ot  the  Philippine 
expedition  of  1762  a.re  briefly  dismissed  by  general  historians 
of  the  eighteenth  centur)'.  Spanish  and  English  writers  follow 
the  same  policy  of  discreet  neglect.  Yet  there  were  early  pamph- 
leteers who  exalted  the  valor  of  the  attacking  forces— with  a  view 
to  promoting  their  claim  for  pecuniary  reward — and  chroniclers 
of  the  provincial  type  still  celebrate  the  devotion  of  the  loyal 
Spaniards  who  bore  a  part  in  the  defense.  English  admiration 
fdl  silent  when  the  recovery  of  the  Manila  ransom  was  given  up, 
but  the  local  histories  compiled  to  secure  the  propagation  of  loyal 
sentiments  among  Filipino  schoolboys  continued  to  invent  and 
disseminate  myths  of  heroic  type  throughout  the  nineteenth 
century.  Now  that  Philippine  conditions  and  antecedents  have 
become  a  compulsory  topic  for  American  readers,  it  may  be 
worth  while  to  search  the  scanty  records  for  parallels  and  pre^ 
cedents  which  may  throw  light  on  current  problems.  At  the  least, 
some  curious  illustrations  of  military  method  and  political  ambi- 
tion in  the  past  may  be  made  accessible. 

As  a  military  event  the  Manila  expedition  once  occupied  a  prom- 
inent place  in  the  chronicles  of  the  closing  period  of  the  Seven 
Years'  War.  Spain  chose  to  enter  the  lists  as  a  champion  of  the 
declining  prestige  of  France  under  the  Family  Compact  signed 
in  August,  1761,  to  unite  the  Bourbon  monarchs  in  a  mutual 
effort  to  defend  their  exorbitant  territorial  claims  in  all  parts  of 
the  world.  The  contest  began  in  1756  from  the  collision  of 
French  and  English  schemes  of  expansion  in  the  valley  of  the 
Ohio  and  on  the  Coromandel  coast.     Before  the  end  of  that  year 
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Braddock  had  been  defeated,  the  EngUsh  at  Calcutta  had  been 
stifled  in  the  Black  Hole,  and  Minorca  had  been  lost.  These 
warnings  made  public  opinion  a  paj-amount  force  in  the  conduct 
of  the  war,  and  a  corrupt  and  incompetent  administration  was 
replaced  by  the  installation  of  the  elder  and  g-reater  Pitt  as  virtual 
dictator.  Under  his  firm  hand  and  impetuous  will  the  nation  was 
organized  for  war,  and  British  supremacy  was  vindicated  wher- 
ever sea-power  could  control  the  issue.  In  1759  the  French 
navy  was  crippled  at  Lagos  and  Quiberon,  and  the  capture  of 
Louisbourg  and  Fort  Duquesne,  followed  by  the  crowning  victory 
at  Quebec,  put  an  end  to  the  French  dream  of  a  North  American 
empire.  The  next  year's  struggle  wrecked  French  domination 
in  India,  and  the  last  French  army  in  Asia  was  routed  in  January, 
1761. 

The  decision  which  led  Spain  to  risk  her  colonial  empire  by 
coming  forward  as  a  belligerent  was  due  to  personal  impulse  as 
much  as  to  public  policy.  The  accession  of  Charles  III  in  1759 
broke  up  the  lethargy  which  had  overtaken  the  court  at  Madrid 
during  his  brother's  declining  years.  He  had  had  to  resent 
British  threats  against  his  Neapolitan  cities  in  1742,  and  he  in- 
herited Spanish  bitterness  over  the  loss  of  Gibraltar  and  English 
interference  virith  the  trade  of  the  Indies.  He  appointed  to  his 
cabinet  various  ministers  of  foreign  extraction;  Wall,  an  able 
Irishman,  was  moderate  or  favorable  to  England,  and  soon  sought 
retirement ;  Grimaldi,  a  Genoese,  "  was  more  French  than  any 
Frenchman,"  and  stimulated  his  master's  eagerness  to  check  the 
growth  of  a  power  which  was  ruled  by  the  purpose  of  seeking 
"  expansion  on  land  and  despotism  at  sea.''  France  had  to  be 
saved  from  the  harsh  measures  of  an  "■  insulting  victor,"  and 
enabled  to  keep  her  colonies  and  to  maintain  a  navy.  Spain  felt 
that  her  own  vast  pretensions  were  threatened  by  the  arrogant 
policy  of  Pitt. 

In  England  personal  influences  due  to  the  accession  of  a  new 
monarch  seemed  to  make  for  peace.  George  III,  the  first  Eng- 
lish king  of  the  Hanoverian  line,  fell  into  the  hands  of  Lord 
Bute,  a  clumsy  Scotch  courtier,  and  strove  to  shake  off  the  dom- 
ination of  Pitt,  who  asserted  himself  as  tribune  of  the  people,  as 
the  representative  of  public  opinion  in  the  royal  council.  As 
prime  minister  he  was  wont  to  threaten  his  dilatory  or  incompe- 
tent  colleagues   with   immediate   impeachment   if   supplies   and 
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tnxqw  were  not  ready  to  meet  the  demands  of  his  policy.  Anson 
at  in  the  cabinet  as  first  lord  of  the  admiralty,  but  he  was 
iorced  to  sign  naval  orders  which  he  was  forbidden  to  read. 
Snch  pressiire  was  bound  to  cause  reaction,  and  Pitt  was  forced 
oat  of  office  in  September,  1761.  It  was  reckoned  no  small  vic- 
tor- for  the  young  king  and  his  courtiers  when  they  got  rid  of 
the  ablest  war  minister  who  has  ever  served  England,  just  as  he 
was  bringing  the  war  to  a  triumphant  close.  So  much  was 
accomplished  during  the  first  year  of  George  III. 

Pitt  fell  because  he  was  impatient  to  begin  the  contest  with 
In  July,  1761,  a  French  negotiator  came  to  London  with 
jioposals  for  peace.  He  astonished  the  English  cabinet  by  pre- 
sentiiig:  demands  and  threats  on  the  part  of  Spain — the  agent  of 
a  belligerent  claiming  to  represent  a  neutral  power  hitherto  on 
friendly  terms  with  England,  Pitt  urged  the  despatch  of  a  fleet 
to  Cadiiz,  where  a  treasure  fleet  was  due,  as  a  direct  answer  to 
Spanish  threats.  The  council  refused  to  act,  and  when  Pitt  spoke 
of  his  responsibility  to  the  people  he  was  told  that  all  who  sat  at 
that  table,  Pitt  as  well  as  his  colleagues,  were  responsible  to  the 
king-  only.  This  forced  Pitt  to  resign,  and  his  failure  to  appeal 
to  the  public  was  followed  by  an  tinbecoming  acceptance  of  royal 
hvor  which  cost  him  his  popularity  for  the  moment.  But  his 
plans  for  invading  *'  the  most  assailable  parts  of  the  Spanish 
doniinions  "  were  executed  by  officers  whom  he  had  selected  to 
comniand  the  forces  prepared  for  expeditions  beyond  sea. 

The  v-iew  opposed  to  Pitt's  policy  was  thus  expressed  by  the 
Duke  of  Bedford,  a  member  of  the  cabinet  in  1761 :  *'  If  we  retain 
the  greater  part  of  our  conquests  out  of  Europe  we  shall  be  in 
danger  of  overcolonizing  and  undoing  ourselves  by  them  as  the 
Spaniards  have  done,"  Moreover,  the  attempt  to  annihilate 
ihe  naval  power  of  France  would  unite  all  maritime  nations 
against  the  English  as  seekers  of  a  monopoly  "  at  least  as  dan- 
gerous to  the  liberties  of  Europe  as  that  of  Louis  XIV,"  Still 
tamer  views  were  expressed  by  Rigby  in  correspondence  with  the 
dtike:  "  I  should  not  be  sorry  to  hear  that  Martinique  or  the 
next  windmill  you  attack  should  get  the  better  of  you,"  This 
b  an  un-English  note,  but  the  party  of  moderation  was  not  des- 
titute of  foresight  in  opposing  aggression  or  in  making  easy 
terms  for  the  allies  when  the  struggle  was  over.  Dr.  Gardiner, 
the  greatest  of  English  historians — because  he  is  the  fairest — 
6  I 
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cannot  regret  the  eclipse  of  Pitt:  "He  would  have  given  Eng- 
land that  dangerous  position  of  supremacy  which  was  gained  for 
France  by  Louis  XIV  in  the  seventeenth  century  and  by  Na- 
poleon in  the  nineteenth  century.  He  would  have  made  his 
country  still  more  arrogant  and  haughty  than  it  was,  till  other 
nations  rose  against  it."  It  was  Pitt's  love  of  war  rather  than  his 
skill  in  carrying  it  on  that  was  in  question.  Before  Pitt  left  the 
stage  he  rose  to  protest  against  the  arrogance  shown  in  dealing 
with  the  American  colonies,  though  he  was  the  last  to  admit  the 
inevitable  results  of  Spanish  and  French  intervention  in  support 
of  their  independence. 

As  soon  as  the  treasure  ships  were  safe  in  port  Spain  threw 
ofif  the  mask,  and  war  became  a  necessity.  Portugal  was  threat- 
ened with  conquest  if  she  held  to  the  English  alliance,  and  some 
of  her  provinces  were  overrun.  This  Invasion  was  not  arrested 
without  the  help  of  English  and  German  officers  trained  in  the 
wars  of  Frederick  the  Great,  who  was  fighting  France  and  Aus- 
tria throughout  this  period  with  results  which  need  not  be  dis- 
cussed here.  The  English  declaration  ushered  in  the  new  year, 
1762,  and  Qiarles  III  replied  a  few  days  later.  Whatever  one 
may  think  of  his  arguments,  no  fault  can  be  found  with  his 
command  that  his  subjects  throughout  the  world  should  be 
warned  to  protect  themselves  from  the  incursions  of  the  enemy, 
and  to  do  him  as  much  harm  as  lay  in  their  power.  But  we 
shall  see  that  this  obvious  precaution  was  neglected,  and  the 
colonies  were  taken  unawares. 

The  year  opened  auspiciously  for  England,  and  her  progress 
toward  maritime  supremacy  was  unchecked  by  her  new  antag- 
onist, Martinique  was  taken  from  the  French  in  February, 
Havana  surrendered  in  August,  and  Manila  fell  in  October. 
France  resumed  her  efforts  to  negotiate,  and  Spain  accepted  the 
conditions  imposed  by  the  victor;  the  preliminaries  were  signed 
in  November,  and  the  Treaty  of  Paris  was  confirmed  early  in 
1763 — long  before  any  report  of  events  in  the  Philippines  had 
reached  either  London  or  Madrid. 

There  were  manifest  reasons  for  the  choice  of  Manila  as  the 
object  of  attack.  Spain  was  never  strong  in  the  Far  East, 
having  always  been  negligent  or  incompetent  in  the  maintenance 
of  sea-power.  Moreover,  it  was  reckoned  that  less  than  one-third 
of  the  inhabitants  of  Luzon  were  in  subjection  to  Spain,  and  it 
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«as  w^  knomi  xbat  all  her  colonies  were  oppressed  and  discon- 
tented. Tbcsc  facts  famished  support  for  political  schemes,  and 
Aerc  was  no  lack  of  commercial  calculations  and  strategic  specu- 
bticHts:  "  For  ^ianila  in  the  possession  of  an  enterprising  people 
h  ca|»ble  of  mining  the  whole  China  trade  of  any  other,  as  the 
port  of  Cavite  can  buHd,  fit  out,  and  man  ven*  large  ships  of  war, 
wfaach,  if  properly  stationed,  no  vessel  could  possibly  escape,  un^- 
less  protected  by  a  squadron/'  Again.  "  with  Manila  in  our 
loads  ive  migbt  depend  upon  respect  to  our  flag  in  the  ports  of 
the  Chinese  Empire."  Great  Britain  had  to  send  out  better  ships 
Aan  were  ever  built  in  the  Philippines  and  hold  more  convenient 
naval  stations  than  Cavite  before  the  Chinese  policy  of  exclusion 
was  overthrown.  Shipbuilding  in  the  ports  of  Luzon  had  been 
ed  on  for  centuries  before  the  English  visit,  but  no  vessels 
ble  of  suppressing  piracy  in  the  archipelago  or  escaping 
English  corsairs  in  the  Pacific  were  ever  produced.  Yet  such 
were  the  motives  for  this  enterprise,  *'  exclusive  of  the  popular 
and  dazzling  notions  of  booty  and  plunder."  The  influence  of 
socfa  notions  appears  in  the  stipulation  which  gave  the  East  India 
Cofnpany  one-third  of  tlie  value  of  all  plunder  taken  by  the 
expedition  in  return  for  expenses  incurred  in  providing  equip- 
ment. This  curious  contract  seems  to  have  returned  a  fair  profit 
to  that  rapacious  mercantile  monopoly,  which  had  begun  to  seek 
profit  through  a  policy  of  conquest. 

The  expedition  seems  to  have  been  planned  with  some  care; 
it  appears  that  the  officer  chosen  to  command  the  troops  had  vis- 
ited Canton  in  a  frigate  during  1759  for  the  purpose  of  securing 
information  concerning  conditions  in  the  Philippines,  obtaining 
certain  general  notions  already  cited  (Annual  Register,  1763). 
He  afterwards  claimed  to  have  planned  as  well  as  executed  the 
enterprise.  This  officer,  Sir  William  Draper,  was  made  a  brig- 
adier for  this  expedition  and  received  knighthood  as  his  chief 
reward  for  its  success.  He  was  born  in  1721,  entered  the  army 
hi  1744,  after  receiving  a  classical  education  at  Eton  and  Cam- 
bridge, married  the  granddaughter  of  a  duke — a  descendant  of 
Cliarles  II — in  1756.  All  these  circumstances  had  their  influ- 
ence upon  his  career  in  the  service.  In  1757  he  was  appointed 
to  command  a  new  regiment,  the  79th,  recruited  for  the  cam- 
paign in  India,  After  serving  with  credit  in  the  contest  with  the 
French  in  that  country  and  visiting  China  and  England  he  ar- 
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rived  at  Madras  in  June,  1762,  to  assume  command  of  the  Manila 
expedition. 

The  naval  force  detailed  to  convey  the  troops  to  the  field  of 
action  and  to  support  them  in  the  attack  was  commanded  by 
Admiral  Cornish — who  had  to  accept  a  baronetage  in  lieu  of 
other  rewards.  His  squadron  included  seven  ships-of-the-line, 
besides  frigates  and  storeships — an  ample  force,  considering  that 
no  naval  resistance  was  anticipated.  The  admiral  took  measures 
to  intercept  the  enemy's  despatches  by  sending  a  frigate  to  watch 
the  Straits  of  Malacca,  and  another  sailed  for  Manila  to  take 
soundings  and  make  a  reconnaissance,  completing  the  work  a  few 
days  before  the  arrival  of  the  fleet.  The  absurd  weakness  of 
Spain  appeared  in  the  fact  that  this  frigate  was  able  to  make  this 
visit  without  explaining  her  purpose  or  admitting  any  official 
intercourse  with  the  puzzled  authorities,  who  were  unaware  of 
the  declaration  of  war  published  from  Madrid  eight  months  be- 
fore. Rumors  from  Batavia  had  been  slighted,  but  the  appari- 
tion of  a  mysterious  cruiser  led  to  an  effort  to  fit  out  two  or  three 
vessels  to  secure  the  safety  of  the  annual  treasure  ship  then  due 
from  Acapuko.    But  this  measure  was  not  destined  to  take  effect. 

The  evening  of  September  22  saw  a  British  fleet  of  fifteen  sail 
standing  in  for  the  anchorage  north  of  Sangley  Point,  There 
had  been  delays  in  embarking  stores  and  troops  through  the  surf 
at  Madras,  and  some  anxiety  lest  the  southwest  monsoon  might 
fail  before  the  voyage  was  completed.  But  the  run  was  for- 
tunate, and  the  seamen  had  now  to  arrange  to  land  their  pas- 
sengers through  another  line  of  surf  on  the  beach  below  Malate. 
The  acting  governor-general  of  the  Philippines  lost  no  time  in 
sending  an  officer  to  inform  the  English  commander  of  the  sur- 
prise caused  by  the  presence  of  the  fleet.  The  reply  was  deliv- 
ered at  the  palace  without  delay :  "  The  King  of  Spain  having 
declared  war  against  England,  the  squadron  had  come  to  con- 
quer the  city  and  the  Philippine  Islands,  and  that  if  the  Spaniards 
were  unwilling  to  undergo  the  rigor  of  war,  they  should  sur- 
render without  delay."  Of  course,  the  answer  was  a  protest 
against  the  harm  that  might  ensue,  "  since  the  faithful  vassals 
of  the  King  of  Spain  were  bound  to  shed  the  last  drop  of  their 
blood  rather  than  surrender  without  the  royal  order."  It  was 
added  that  the  Spanish  forces  were  in  nowise  inferior  to  those 
afloat,  as  their  vigorous  defense  should  demonstrate. 
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Whatever  the  Spanish  power  of  resistance  might  be,  it  was 
in  the  hands  of  an  incompetent  authority.  The  govemor-gen- 
tral  was  the  Archbishop  of  Manila,  Don  Manuel  Rojo,  holding 
an  interim  appointment  from  the  king.  The  courts  had  assigned 
the  succession  to  a  bishop,  but  the  royal  decree  designated  the 
higher  prelate  to  assume  the  post  left  vacant  by  the  death  of 
General  Arandia.  The  popular  histories  circulated  in  the  islands 
describe  the  archbishop  as  "  a  feeble  and  irresolute  American," 
whose  weakness  delivered  the  archipelago  to  the  English.  A 
more  judicial  writer  credits  him  with  "  more  energy  than  might 
have  been  expected  from  a  man  of  his  profession."  But  all  his 
energies  were  bound  to  prove  ineffectual. 

The  English  force  available  for  attacking  the  city  included 
1300  European  troops — some  of  them  Frenchmen  from  the  army 
disbanded  after  defeat  in  India,  about  the  same  number  of  Sepoys 
of  inferior  quality,  700  seamen  and  300  marines  from  the  fleet. 
The  defense  could  dispose  of  some  500  men  of  the  Regimiento 
del  Rey,  a  few  artillerymen,  300  Spanish  militia,  and  an  unlim- 
ited supply  of  eager  but  undisciplined  natives,  Pampangos  and 
Tagalos.  As  the  town  was  left  open  until  it  surrendered,  sup- 
plies and  reinforcements  continued  to  enter. 

The  first  effort  made  by  either  party  related  to  the  stone  fort 
of  San  Antonio  Abad,  a  structure  familiar  to  many  Americans 
in  1898.  Powder  was  manufactured  in  this  work  in  the  last 
century,  and  the  name  polvorin  stuck  to  it  long  enough  to  pro- 
voke inquiries  and  reports  from  our  consul  prior  to  the  advent 
of  Admiral  Dewey's  fleet.  But  in  1762  there  was  really  a  store 
of  powder,  most  of  which  was  removed  before  the  English 
landed.  There  was  much  debate  as  to  whether  the  rest  should 
be  used  to  blow  up  the  battery  or  to  fight  its  guns.  The  party 
in  favor  of  fighting  won  the  vote  in  council,  but  the  detachment 
sent  to  man  the  works  arrived  too  late.  The  English  landed  on 
September  23,  and  lost  no  time  in  occupying  the  fort  and  explor- 
ing the  adjacent  suburbs.  The  belated  garrison  of  San  Antonio 
and  other  stray  detachments  were  promptly  driven  in  until  every- 
thing along  the  beach  was  abandoned,  the  English  advancing 
through  Malate  and  Ermita,  and  the  Spanish  retiring  within  the 
walled  city.  North  of  the  latter  suburb  lay  two  villages  grouped 
around  the  massive  churches  of  Santiago,  which  stood  near  the 
beach,  and  San  Juan  de  Bagumbayan  further  inland.     At  some 
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later  period  these  masses  of  buildings  were  cleared  away  to  make 
the  present  promenade  which  the  Fitipinos  call  the  field  of  Bag- 
unibayan-— and  mig-ht  call  the  field  of  blood,  since  it  was  stained 
witli  the  murder  of  Rizal  and  other  patriots  in  1896  and  1S97. 
But  the  English  attacking  force  found  cover  in  the  houses,  and 
made  fortresses  of  the  churches,  both  of  which  appear  to  have 
stood  within  500  yards  of  the  city  wall. 

In  advancing  their  batteries  the  English  frankly  disregarded 
the  strict  rules  of  attack  as  understood  in  those  days  of  ineffective 
artillery.  They  found  the  enemy  slack  and  unready  in  his  plans 
of  resistance.  Nothing  had  been  attempted  while  the  invader 
was  landing  his  troops,  but  sorties  were  ordered  after  he  had 
found  cover  in  stone  buildings  close  to  the  walls.  These  sorties 
were  made  at  night  whenever  a  body  of  Filipinos  could  be  stimu- 
lated to  undertake  them.  The  first  was  made  on  the  night  of 
September  25.  The  Spanish  detachments  withdrew,  but  "  firing 
lasted  all  night  without  much  results  for  anybody,"  a  phrase 
which  recalls  the  summer  nights  of  189S,  Another  useless  sac- 
rifice occurred  two  days  later,  but  the  grand  and  final  attempt 
took  place  on  the  morning  of  October  3.  Three  columns,  con- 
taining altogether  2000  Pampangos  and  200  Spaniards,  sallied 
forth  before  daylight,  but  their  shouting  and  beating  of  drums 
made  a  surprise  out  of  the  question.  The  attack  was  vigorous, 
however,  and  the  English — or  rather  the  Sepoys — were  driven 
from  the  church  of  San  Juan.  The  natives  climbed  the  tower 
and  began  to  ring  the  bells.  The  besiegers  rallied  and  drove 
back  their  assailants.  Had  the  natives  had  skilled  leaders  and 
better  arms,  a  temporary  victory  might  have  been  won  by  hand- 
to-hand  fighting. 

The  impression  produced  upon  the  minds  of  English  officers 
deserves  our  notice:  "  It  is  somewhat  remarkable  that  the 
Asiatique  Indians  of  the  peninsula  of  Malacca,  and,  in  general, 
of  all  the  islands,  should  differ  so  extremely  from  the  Chinese 
and  every  other  nation  of  the  Eastern  Continent.  The  former  are 
as  distinguished  for  their  fierce  valor  and  for  a  singular  contempt 
of  death,  as  the  latter  have  always  been  for  their  <:owardice  and 
for  the  softness  and  effeminacy  of  their  manners.  In  our  wars 
on  the  Indian  Continent,  the  European  troops  were  almost  the 
only  object  of  attention.  In  our  attack  upon  the  Philippines,  the 
natives  were  at  least  to  be  equally  dreaded.     In  this  sally,  had 
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discipline  or  their  arms  been  at  all  equal  to  their  strength 
id  fierceness,  the  isstte  of  the  event  had  been  very  doubtful." 
It  is  to  be  remembered  that  these  are  the  words  of  Edmund 
Burke,  based  on  the  reports  aod  opinions  of  General  Draper. 

The  English  lost  about  forty  men  in  this  night  attack,  and 
the  Spaniards  seventy.  As  for  the  Filipinos.,  no  quarter  was 
ffiven,  and  some  hundreds  were  slain,  all  prisoners  being  hung  at 
once.  This  atrocity  seems  to  be  associated  with  the  slaughter 
of  a.  British  officer  under  a  flag  of  truce  by  a  band  of  natives 
close  to  the  walls  of  the  city.  Draper  had  already  warned  the 
archbishop  that  obstinacy  might  lead  to  barbarity  on  the  part 
of  some  of  the  EngUsh  troops  who  might  not  submit  to  restraint. 
Ii  is  to  be  assumed  that  he  meant  the  Sepoys,  though  the  phrase 
had  a  wide  application  in  both  the  hostile  armies. 

By  this  time  the  English  had  a  breaching  battery  of  24- 
pounders  playing  on  the  south  bastion,  and  a  group  of  mortars 
behind  the  church  at  Santiago,  throwing  shells  into  the  city.  The 
adrniral  placed  his  flagship  opposite  the  southeast  bastion,  and 
stationed  other  vessels  off  the  mouth  of  the  Pasig  to  fire  at  Fort 
Santiago,  the  citadel  on  the  river  bank.  The  fleet  bad  to  lie  in 
deep  water,  and  its  solid  shot  were  ineffective  when  fired  at  high 
angles.  The  Spanish  had  plenty  of  guns — most  of  them  cast  at 
the  foundry  {fundidmt)  which  gave  its  name  to  the  southeast  bas- 
tion— but  their  return  fire  was  altogether  ineffective.  They  seem 
to  have  neglected  the  ships  while  trying  to  keep  down  the  fire  of 
the  siege  batteries.  But  the  breach  was  widening  day  by  day,  and 
many  guns  were  dismounted  along  the  wall.  Since  the  failure 
of  the  last  sortie,  the  defense  grew  hopeless:  "Any  other  peo- 
ple but  the  Spaniards  of  this  garrison  would  have  capitulated,  or 
would  have  posted  men  to  resist  storming."  Their  pretended 
resolution  was  nothing  but  "  sullen  obstinacy,  uninspired  by  a 
true  military  spirit,  as  it  was  wholly  uninformed  by  any  true 
military  skill."  Yet  the  archbishop  consulted  his  council  daily, 
hearing  the  advice  of  the  courts  and  the  clergy  as  well  as  that 
of  officers  and  engineers. 

On  the  morning  of  October  6,  the  breach  having  been  recon- 
noitered  and  found  practicable,  a  storming  party  of  400  men  was 
led  fonvard  by  Major  Fell.  They  found  the  breach  unguarded, 
and  were  able  to  advance  up  the  Calle  Real  without  opposition, 
halting  to  clear  the  cross  streets  and  silencing  small-arm  fire  froro 
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the  houses  by  shooting  or  bayoneting  their  occupants.  One 
group  of  a  hundred  is  mentioned  as  thus  throwing  away  their 
lives.  The  archbishop  and  hfs  council,  as  well  as  most  of  the 
Spanish  troops,  were  shut  up  in  Fort  Santiago.  Consent  was 
refused  when  it  was  proposed  to  fire  a  field-piece  down  the  street 
against  the  head  of  the  advancing  column.  The  day  before  the 
assault,  an  order  was  issued  by  the  commandant  of  the  garrison 
warning  the  monks  to  forbid  the  natives  from  manning  the  walls. 
The  officer  commanding  the  king's  regiment  ran  off,  followed 
by  most  of  his  men.  The  only  hero  of  the  defense  was  an  Irish 
pilot,  Raimundo  Kely,  as  the  name  stands  in  the  chronicle,  who 
died  bravely  in  the  Carranza  bastion.  Some  hundreds  are  said 
to  have  been  drowned  in  the  Pasig  during  the  panic  which  pre- 
ceded the  capitulation. 

The  governor  lost  no  time  in  sending  out  his  terms  of  sur- 
render. These  being  found  unsatisfactory  by  General  Draper, 
the  archbishop  and  his  general  were  summoned  to  leave  the 
fort  and  present  themselves  at  the  palace  where  they  were  forced 
to  accept  whatever  the  English  chose  to  offer.  The  archbishop 
had  asked  for  the  free  exercise  of  reHgion,  protection  for  life  and 
property,  the  honors  of  war  and  back  pay  for  the  garrison,  free 
trade  between  the  city  and  countrj^,  and  the  maintenance  of 
ecclesiastical  and  civil  government  on  the  existing  basis.  For 
these  favors  he  offered  a  ransom  of  $i  ,000,000. 

The  English  terms  made  the  oflficers  prisoners  on  parole,  re- 
quired the  surrender  of  artillery  and  ammunition,  of  the  port  of 
Cavtte  and  all  forts  in  the  i.sland.  The  privileges  demanded 
would  be  allowed  upon  payment  of  $4,000,000,  half  in  cash  and 
the  rest  in  valid  drafts.  It  is  said  that  threats  of  general  slaughter 
were  employed  to  enforce  acceptance  of  these  terms.  At  any 
rate  they  were  signed,  and  the  city  was  delivered  to  the  English 
on  October  7. 

In  spite  of  all  promises,  pillage  seems  to  have  followed  the  Eng- 
lish occupation.  There  is  the  usual  tale  of  atrocities,  houses  plun- 
dered and  all  that  could  not  be  removed  destroyed,  women  mis- 
handled, churches  desecrated  and  stripped  of  plate  and  vestments. 
It  is  all  only  too  probable,  but  the  Spanish  writers  admit  that  it 
was  over  in  three  hours,  that  the  English  soldiers  were  rather 
predatory  than  cruel — though  the  Sepoys  are  said  to  have  amused 
themselves  by  inflicting  tortures — and  that  Chinese  robbers  were 
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to  death,  Draper  shooting  one  of  them  himself,  and  directing 
hanging^  of  two"  more.  The  pubHc  archives  and  much  private 
property  were  burned.  In  all  forms  of  mischief,  the  native  ser- 
vants and  the  levies  of  Pampangos  and  Tagalos  were  foremost. 
When  Draper  decided  to  banish  all  Filipinos  from  Intramuros 
Ac  subtirbs  were  likewise  looted.  There  is  said  to  have  been  a 
Ttnewal  of  license  on  the  second  day  for  a  fixed  period,  and 
sporadic  cases  occurred  until  the  invaders  withdrew.  The  port 
of  Cavite  was  delivered  to  the  English  after  the  natives  had  been 
allowed  to  pillage  the  arsenal.  With  all  the  license  granted  the 
conquerors,  there  was  plenty  of  soldierly  grumbling:  "The 
General's  Latin  cost  us  our  looting,"  growled  those  who  had 
heard  that  the  capitulation  was  drawn  up  in  the  language  befit- 
ting a  churchman  and  a  scholarly  commander-in-chief  engaged 
in  diplomacy. 

The  political  attitude  of  the  British  and  their  relations  with 
the  Filipinos  must  now  be  considered.  The  first  statement  of 
their  intentions  appears  in  a  joint  proclamation  from  Draper  and 
Cornish,  issued  from  H.  B.  M.  S.  Norfolk,  on  September  24.  The 
natives  were  warned  against  assisting  the  Spaniards,  and  were 
offered  protection  and  relief  from  the  heavy  taxes  imposed  upon 
them;  "  we  are  here  to  deliver  your  country  from  ruin  and  your 
wives  and  daughters  from  dishonor."  A  promise  to  pay  fair 
prices  for  all  stores  brought  in  was,  perhaps,  of  more  practical 
effect  than  any  assurance  that  the  English  had  come  to  relieve 
the  natives  from  toil  and  to  make  war  on  the  Spaniards  only. 
After  some  opposition  on  the  part  of  the  Spanish  authorities  the 
archbishop  and  magistrates  were  made  to  sign  a  deed  of  ces- 
sion, transferring  the  whole  of  the  Philippine  Archipelago  from 
Spain  to  Great  Britain.  Circumstances  prevented  any  decision 
of  the  validity  of  stich  an  instrument,  but  the  Spanish  community 
seems  to  have  refused  obedience  to  the  governor's  order  that  the 
British  domination  should  be  accepted. 

Incessant  annoyance  was  the  fate  of  the  Spanish  officials 
charged  with  the  collection  of  the  two  millions  due  as  a  part  of 
the  ransom.  The  immediate  dem^id  for  a  million  was  met  by 
the  payment  of  only  $700,000,  raised  by  a  general  contribution, 
which  stripped  merchants  of  their  goods  and  churches  of  their 
plate  and  ornaments.  The  annual  galleon  from  Acapuico  was 
due.  when  the  place  capitulated,  with  silver  to  pay  for  the  Chinese 
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jgoods  which  had  made  up  her  eastward  freight  and  coin  for 
carrying  on  the  government  of  the  Philippines,  which  was  then 
dependent  on  Mexico.  The  treasure  ship  was  the  P'ilipino,  and 
stipulations  were  made  for  the  payment  of  the  ransom  from  the 
bullion  on  board.  But  the  silver  was  landed  before  it  could  be 
secured,  and  the  u!tra*patriotic  element  which  had  taken  to  the 
juni^le  refused  to  allow  it  to  go  to  Manila  when  the  archbishop 
sent  orders  to  that  effect. 

Early  in  October  the  ship  Trinidad,  outward  bound  from 
Manila,  was  captured  by  two  frigates  and  brought  in  as  a  prize. 
Her  cargo  showed  that  she  was  freighted  for  Mexico,  and  there 
was  little  money  on  board.  She  was  pierced  for  sixty  guns,  but 
only  six  were  mounted.  During  the  action  she  had  relied  on  the 
thickness  of  her  sides  to  keep  out  the  enemy's  shot,  and  had 
made  little  effort  to  return  his  fire.  Heavy  tropical  timber  was 
used  in  all  ships  built  in  the  Philippines,  making  them  sluggish 
sailers,  with  considerable  defensive  strength.  These  conditions 
had  regulated  naval  tactics  in  tlie  seventeenth  century  when  the 
galleons  were  threatened  by  the  Hollanders  or  by  English  buc- 
caneers, but  they  had  failed  to  save  the  famous  prize  taken  by 
Lord  Anson  near  the  entrance  of  San  Bernardino  Strait.  The 
Trinidad  witli  her  cargo  was  appraised  at  $3,000,000,  and  she  was 
purely  a  naval  prize.  Yet  the  Spanish  authorities  tried  to  set  oflf 
her  value  against  the  unpaid  ransom,  and  recent  writers  persist 
in  confounding  her  with  the  Filipino  to  sustain  that  theory.  The 
fichest  prize  of  1762  was  the  Hermione,  taken  off  Cape  St.  Vin- 
cent with  $5,000,000  in  treasure  at  the  completion  of  her  voyage 
from  Lima.  This  capture  gave  a  handsome  fortune— for  that 
age — to  the  captain,  and  each  of  his  oflficers  won  a  competence. 

Five  weeks  after  the  capture  of  Manila,  General  Draper  turned 
his  conquest  and  its  coming  problems  over  to  a  Mr.  Drake,  who 
was  appointed  as  deputy  governor  as  an  agent  of  the  East  India 
Company.  The  garrison  was  commanded  by  Major  Fell,  and  a 
naval  officer  was  governor  of  Cavite.  Sailing  from  Manila  with 
the  northeast  monsoon  on  November  1 1 ,  Draper  reached  London 
on  April  4,  1763,  making  the  rmi  in  the  remarkable  time  of  144 
days  and  bringing  the  first  news  of  hjs  conquest — news  which  had 
lost  all  importance  and  most  of  its  interest  through  the  negligence 
of  the  ministry  in  its  "  headlong  eagerness  for  peace."  Draper 
seems  to  have  been  promised  the  next  red  ribbon  of  the  Order 
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of  the  Bath,  and  he  secured  some  honor  at  Cambridge  hy  pre- 
senting the  Spanish  standards  captured  at  Manila  to  King's  Col- 
lege, of  which  he  had  been  a  fellow.  The  banners  were  carried 
in  procession  and  fixed  to  the  altar  rail  of  the  stately  chapel  of 
that  college,  where  they  are  still  preserved,  The  general  built  a 
mansion  near  Bristol  and  named  it  "  Manila  Hall,"  but  he  did  not 
outgrow  his  grievance  over  the  loss  of  the  ransom,  nor  did  he 
develop  a  capacity  for  dignified  retirement. 

The  Treaty  of  Paris  (January,  1763)  took  no  account  of  the 
Philippine  situation  because  of  the  "  shameful  omission  of  any 
provision  relating  to  conquests  made  and  not  known  before  pre- 
liminaries were  signed/'     Such  omissions  are  still  made,  however, 
in  spite  of  historic  warnings.     In  the  matter  of  conquest  England 
was  not  in  an  exacting  mood.     France  gave  up  the  right  to  keep 
up  a  military  establishment  in  India,  and  ceded  Canada  to  Great 
Britain  and  Louisiana  to  Spain.     Cuba  was  restored  to  Spain, 
L-and   Florida  went  to  England  in  exchange.    Thus  the  North 
rAmerican  continent  was  freed  from  any  power  capable  of  inter- 
fering with  the  progress  of  the  thirteen  colonies,  and  the  con- 
nection with  Great  Britain  ceased  to  be  of  vital  importance  to 
those  communities.     Maninique  and  Guadeloupe  went  back  to 
the  French,  much  to  the  disgust  of  Pitt,  who  insisted  that  Eng- 
land should  hold  these  islands  for  the  sake  of  exclusive  trade; 
"All  that  we  gain  on  tSiis  system  is  made  fourfold  to  us  by  the 
loss  which  ensues  to  France,"    This   ill-tempered   notion  has 
Lbeen  long  rejected  by  England,  though  France  seems  inclined  to 
^et  it  per\'ert  her  eagtfr  colonial  policy  in  Madagascar  and  else- 
where. 

Among  the  irritating  claims  put  forward  by  England  as  the 
result  of  her  maritime  supremacy  was  one  restricting  the  trade 
of  neutrals  with  the  colonies  of  a  belligerent.  Only  the  usual 
commerce  carried  on  during  peace  was  tolerated,  and  neutral 
propert)'  under  a  neutral  flag  might  become  lawful  prize  when 
captured  on  the  high  seas  without  regard  to  blockade  or  to  the 
character  of  the  goods.  Thus,  the  French  effort  to  enable  colo- 
nies to  sell  their  products  was  defeated  by  decisions  referring  to 
restrictions  imposed  on  the  trade  of  lier  colonies  previous  to  the 
declaration  of  war  in  1 756.  Forty  years  later  this  harsh  rule  was 
^applied  to  destroy  American  commerce  in  the  West  Indies.  Eng- 
lish and  American  authors  seem  to  admit  this  principle  as  a  part 
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of  marine  international  law,  though  continental  jurists  oppose  its 
acceptance.  If  it  has  to  be  admitted,  the  best  remedy  for  pos- 
sible hardships  in  its  application  to  remote  possessions  would 
seem  to  He  in  the  removal  of  restrictions  during  peace.  Thus, 
the  extension  of  some  sections  of  our  navigation  laws  to  oversea 
possessions  would  cripple  commerce  during  a  contest  with  a 
maritime  po%ver. 

There  was  no  lack  of  exasperation  against  England's  bellig* 
erent  claims  and  methods  in  1763.  Spain  had  succeeded  in  tak- 
ing the  Portuguese  colony  of  Sacramento  on  the  Rio  de  la  Plata 
when  she  was  called  upon  to  resist  a  buccaneering  attack  upon 
Bitenos  Ayres.  This  is  the  story  as  printed  in  the  "  Annual 
Register  " :  "  Having  made  ourselves  masters  of  the  Havana, 
and  taken  measures  for  the  conquest  of  the  Philippines,  it  was 
judged  expedient  to  encourage  some  private  adventurers  to  add 
to  our  other  operations  against  Spanish  commerce  an  attack 
upon  the  colony  of  Buenos  Ayres."  Captain  Macnamara,  "an 
adventurer  of  spirit  and  experience,"  was  made  commodore  of  the 
squadron,  and  was  defeated  and  slain  with  most  of  his  mixed 
company  of  Portuguese  and  English  on  January  I,  1763,  his 
flagship  being  sunk  by  Spanish  guns.  Other  vessels  of  his  fleet 
brought  home  intelligence  of  the  failure  of  this  tardy  and  dis- 
creditable enterprise. 

The  episode  of  the  Falkland  Islands  showed  the  irritation  pro- 
duced by  these  attacks.  Lord  Anson  had  indicated  the  value 
of  these  islands  as  a  naval  base  whence  Spain's  domination  in 
the  Pacific  might  be  threatened.  When  it  was  proposed  to  take 
possession  in  1748,  the  Spanish  ambassador,  Wall,  though  favor- 
able to  England  in  general,  had  to  announce  that  intrusion  into 
the  South  Seas  would  be  regarded  as  an  act  of  war.  Yet  a 
garrison  was  sent  out  in  1765.  Four  years  later  Spain  demanded 
evacuation,  and  in  1770  a  Spanish  squadron  carried  away  the 
garrison  as  prisoners.  Charles  III  had  to  disavow  this  act,  and 
he  nursed  his  resentment  until  the  war  of  the  American  revolu- 
tion gave  him  a  chance  to  lower  English  prestige. 

Great  Britain  had  other  motives  for  coming  to  terms  with  her 
foes  than  a  regard  for  their  future  hostility.  The  draught  of  the 
king's  speech,  prepared  by  Bute,  deplored  "  the  bloody  and  ex- 
pensive war,"  which  was  consuming  the  resources  of  the  nation. 
The  phrase  was  modified  but  the  fact  remained.     No  less  than 
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1 10,000  soldiers,  besides  a  larg:e  army  of  German  auxiliaries,  and 
70,000  seamen  were  employed.  The  whole  number  of  seamen 
enlisted  or  impressed  during  the  Seven  Years'  War  amounted  lo 
iSo.ooo,  of  whom  less  than  one-third  were  ever  regularly  dis- 
charged. Death  and  desertion  are  supposed  to  account  for 
more  than  130,000  of  these  recruits.  Yet  few  had  fallen  in  battle, 
though  disease  had  swept  away  thousands  under  the  walls  of 
Havana.  The  appropriation  for  the  last  year  of  the  war  fell 
little  short  of  $100,000,000,  and  the  struggle  lasted  long  enough 
to  double  the  national  debt — a  result  which  was  repeated  tuenty 
years  later  when  the  American  colonies  secured  independence. 

Id  spite  of  these  burdens  the  national  pride  was  offended  by 
the  tame  acquiescence  of  the  government  in  Spain's  refusal  to 
pay  the  Manila  ransom.  Pitt  was  the  organ  of  such  sentiment 
whenever  he  could  score  against  his  successors:  "  How  can  you 
depend  upon  Spain  after  the  treatment  she  has  shown  to  that 
brave  and  gallant  officer,  who  has  suffered  for  his  lenity  towards 
them  at  the  Manillas  and  now  feels  their  perfidy  ?  "  Conway  and 
Greoville  used  similar  arguments  to  annoy  each  other — each 
criticising  the  slackness  of  him  who  happened  to  hold  office. 
Grenville  was  accused  of  becoming  the  advocate  of  Spain,  but 
be  said  he  only  repeated  their  arguments  by  way  of  explanation. 

The  Spanish  refusal  was  natural  enough  to  dispense  with 
elaborate  arguments  from  the  king's  advisers.  Grimaldi  told  the 
British  envoys  that  the  promise  of  a  ransom  in  lieu  of  plunder 
was  void  because  pillage  was  only  an  abuse  in  modem  warfare. 
Moreover,  the  bonds  were  extorted  by  force^ — to  which  the  reply 
was  made  that  it  was  so  with  all  the  articles  of  any  capitulation — • 
and  that,  "  in  the  same  fashion,  the  Archbishop  might  have  stipu- 
lated in  the  king's  name  for  the  surrender  of  the  province  of 
Granada."  When  he  added,  '*My  master  would  fight  forever 
rather  than  consent  to  pay  a  single  doubloon,"  a  peaceful  min- 
istry had  to  drop  the  subject.  Finally,  Draper  and  Cornish  were 
told  by  Lord  Shelbume,  then  prime  minister,  that  their  rights 
had  to  be  sacrificed  to  the  public  interest  and  to  national  con- 
venience. Up  to  this  time  Draper  had  been  as  eager  as  the 
amount  involved — $125,000  for  the  general  and  the  same  for  the 
admiral — would  suggest.  He  had  published  a  pamphlet  refuting 
tlie  Spanish  pleas,  summarizing  the  case  in  the  title:  "  Colonel 
Draper's  Answer  to  the  Spanish  Argument  Claiming  the  Galleon 
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and  Refusing  Payment  of  the  Manilla  Ransom  from  Pillage  and 
Destruction,"  (1764). 

Unfortunately  for  Draper,  he  could  not  confine  his  literary 
talents  to  appeals  of  this  nature.  In  1769  the  shadou^  Junius — 
Lord  Temple  is  now  the  favorite  among  those  concerned  in  con- 
jectural identifications — began  his  career  by  an  attack  upon  the 
commander-in-chief,  the  Marquis  of  Granby.  Army  reform  is 
a  topic  of  perennial  interest  in  England,  and  Junius  created  some- 
thing of  a  sensation.  Draper,  vain  of  his  scholarship  and  of  his 
intimacy  with  Lord  Granby,  a  "  fatal  friendship/'  Junius  called 
it,  undertook  the  defense  of  his  chief,  with  the  usual  apparatus 
of  classical  quotation  and  invective.  Lord  Granby  was  charged 
with  selfishness  in  providing  for  his  family  by  promotions  and 
favors.  His  advocate  had  no  patience  with  this;  "  How  are 
any  man's  friends  and  relations  to  be  provided  for,  but  from 
the  influence  and  protection  of  their  patron?"  Junius  had  men- 
daciously called  this  being  "  generous  at  the  public  expense." 

But  the  unknown  promptly  turned  his  weapons  from  Granby 
to  Draper,  who  found  himself  accused  of  "  servile  submission  to 
the  reigning  ministry  "  and  of  selling  the  companions  of  his  suc- 
cess. He  was  urged  to  reveal  his  motive  for  betraying  his  fel- 
low soldiers:  "Was  it  the  blushing  ribbon  which  is  now  the 
perpetual  ornament  of  your  person?"  Draper  replied  that  min- 
isters had  told  him  that  "  they  could  not  think  of  involving  this 
distracted  nation  in  another  war  for  our  private  concerns." 
"  Although  I  may  lose  five  and  twenty  thousand  pounds  by  their 
acquiescence  in  this  breach  of  faith  by  the  Spaniards,  1  think 
they  are  in  the  right  to  temporize,  considering  the  critical  situa- 
tion of  this  country,  convulsed  in  every  part  by  poison  infused  by 
anonymous,  wicked,  and  misleading  authors."  Junius,  always 
well  informed  about  the  affairs  of  the  army,  brought  up  a  trans- 
action by  which  Draper  had  effected  some  sort  of  exchange- 
apparently  not  profitable  to  himself — and  asked  spiteful  ques- 
tions :  "  Was  it  decent,  was  it  honorable  in  a  man  who  pretends 
to  love  the  army  to  make  a  traffic  of  the  royal  favor  and  turn  the 
highest  honor  of  an  active  profession  into  a  sordid  provision  for 
himself  and  his  family? "  Draper  could  find  no  rhetoric  ade- 
quate to  his  opponent's  crimes,  and  had  to  fall  to  challenging  him 
to  drop  his  mask  and  fight  a  duel.  Of  course  Junius  made  it 
obvious  that  an  anonymous  writer  was  not  bound  to  reveal  him- 
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self  to  ever)-  antagonist  whom  he  defeated  in  argument.  «md  the 
Tol  was  never  withdrawn. 

Draper  became  a  major-general  in  due  course  and  a  lieutenant- 
general  before  he  died.  He  travelled  in  America,  and  formed 
a  crolonial  connection  by  marnting  as  his  second  wife  a  Jliss  De 
Lanccy  of  Xew  York,  who  got  an  Irish  pension  in  spite  of  the 
wealth  of  her  family.  To  this  connection  may  be  attributed  the 
nunor  that  Draper  was  to  go  out  as  second  in  command  in 
America  in  1774,  when  Walpole  noted  him  as  "  writing  plans  of 
pacification  in  our  newspapers."  Instead  of  attempting  the  exe- 
cution of  futUe  schemes  in  America,  he  took  the  post  of  lieutenant- 
governor  of  Minorca,  and  endured  the  siege  of  178 1-2.  England 
cotild  not  afford  to  relieve  the  place,  her  forces  being  fully  occu- 
pied in  threatening  America  and  holding  Gibraltar.  The  island 
was  offered  to  Russia  as  the  price  of  an  alliance.  Finally  it  was 
surrendered  and  made  a  permanent  possession  of  Spain.  Upon 
his  return  to  England  Sir  William  Draper  preferred  twenty-nine 
charges  against  the  governor,  General  Murray.  All  but  two 
of  these  charges  were  held  to  be  "  frivolous  and  ill-founded  "  by 
the  court-martial,  which  dictated  mutual  apologies  for  the  two 
generals,  Murray  was  obstinate.  Draper,  "  though  the  greater 
Bedlamite,"  according  to  Horace  Walpole,  signed  submissively* 
He  had  also  to  endure  a  royal  reprimand  for  his  factious  con- 
duct. As  a  man  never  at  a  loss  for  grievances,  he  appealed  for 
further  recompense,  stating  that  his  position  at  Minorca,  his 
share  of  the  Manila  ransom,  and  his  wife's  fortune — confiscated 
by  the  Americans  on  account  of  the  loyalty  of  her  family — "  had 
all  been  sacrificed  to  save  the  country  further  effusion  of  blood 
and  treasure."  With  his  claims  still  unsatisfied,  Sir  William 
Draper  died  in  1787, 

For  the  Manila  ransom,  Spain  never  made  a  better  offer  than 
that  of  leaving  it  to  the  arbitration  of  Frederick  tlie  Great — an 
offer  unacceptable  to  England.  Before  the  end  of  the  century,  a 
Spanish  historian  of  the  Philippines  spoke  of  the  matter  as  buried 
in  oblivion,  "  covered  by  the  millions  sacrificed  in  the  treaty  relat- 
ing to  Nootka  Sound  and  the  whale-fisheries  on  the  northwest 
coast  of  America.'*  Yet  a  dim  notion  that  England  had  some  sort 
of  a  lien  on  the  Philippine  Archipelago  was  found  prevalent  in 
Hongkong  in  April,  1898. 

It  is  time  to  return  to  Manila,  and  to  consider  the  state  of  the 
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derelict  provinces  of  Luzon  during  the  miserable  period  of  an- 
archy which  lasted  eighteen  months  after  the  formal  suspension 
of  hostilities  in  Europe,  There  was  no  lack  of  rival  authorities 
and  contending  jurisdictions  during  this  unhappy  interval.  In>H| 
Manila  there  was  an  English  governor,  whose  pretensions  were 
opposed  by  successive  military  commandants,  the  last  of  them 
describing  Governor  Drake  as  "  ignorant  of  every  branch  of  mili- 
tary service,  custom,  duty,  or  order."  So  much  seems  to  have 
been  proved,  and  there  are  accusations  of  much  that  wa5  worse 
than  ignorance.  As  a  convenient  agency  for  disseminating  the  fl 
decrees  of  the  British  rulers,  the  archbishop  and  his  council  were 
guarded  in  the  capital,  and  made  to  assert  a  spectral  authority. 
Then  there  was  a  judge  of  the  supreme  court  roaming  about  the 
adjacent  provinces,  carrying  on  guerrilla  warfare,  and  calling  him- 
self governor  and  captain-general. 

This  troublesome  personage  was  the  notorious  Don  Simon 
Anda  y  Salazar,  whose  legend  is  recorded  on  the  monument,  now 
familiar  to  so  many  Americans,  on  the  promenade  outside  Fort 
Santiago  on  the  bank  of  the  Pasig,  The  legend  is  amplified  in 
various  works  printed  for  use  in  the  Philippines;  the  school  his- 
tory credits  "  this  vigorous  and  prudent  old  man  "  with  nothing 
less  than  reconquering  the  island.  The  "  Official  Guide  "  says 
that  he  showed  the  British  army  how  hard  a  task  it  was  to  subdue 
lands  "  sheltered  under  the  shadow  of  the  Spanish  flag."  With 
the  aid  of  friars  who  preached  the  holy  war  and  natives  who 
rushed  to  join  the  improvised  armies,  led  by  their  pastors,  the 
situation  of  the  English  became  so  desperate  that  they  were  lucky 
in  escaping  from  "  a  country  which  had  cost  them  so  much  blood, 
and  in  which  they  dominated  no  more  soil  than  they  stood  upon.'' 
It  may  be  profitable  to  examine  the  facts  relating  to  the  elements 
of  this  truculent  tradition, 

Anda  quitted  Manila  shortly  before  the  surrender  in  October, 
1762,  in  a  "  frail  skiff,"  carrying  $5000  in  silver  and  a  couple  of 
quires  of  stamped  paper^ — always  an  essential  of  Spanish  sover- 
eignty. As  the  city  was  not  beleaguered,  there  was  no  difficulty 
in  escaping.  Professing  to  interpret  the  law,  being  the  only 
active  member  of  the  court  outside  the  enemy's  control,  Anda 
declared  himself  governor-general,  alleging  that  the  arch- 
bishop's surrender  was  equivalent  to  abdication.  Possibly  he  had 
the  law  on  his  side;  questions  of  succession  in  Spanish  colonies 
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icBSe  for  lay  dSscnssioo.  In  fact,  the  courts  wtrv  in 
ver  OBOfit  taoacjea  in  the  PliSipfiiacs.  Oii^  ruk  ha» 
iam  scxiled  dssg  the  preseot  cratury;  ReatNAdnurml  LX>n 
I^trido  MoBtojo  relates  in  hts  autobtognphkal  iirOvcL  "  Leon 
AUMt,"  thai,  he  bad  to  correct  Lord  Elgin's  tniprrs^ion  that  a 
fnlMr  ^gfat  become  a  governor,  when  the  English  iliptodKiatist 
Tuitcd  Manila  about  i86q.  The  main  object  of  Anda's  assuiup- 
tioi)  oi  antfaonty  was  to  niillify  the  deed  of  cession  for  the  whole 
arddpdagio  which  the  archbishop  had  been  forced  to  Mgii.  To 
make  this  cession  effective,  letters  were  sent  out  from  Mantla. 
urging  all  officials  and  the  clerg}'  to  render  obedience  to  the  Eng^ 
Hsh  goTemment  until  peace  was  made.  Even  private  persons 
and  natives  received  such  letters,  bearing  the  signature.  "  Manuel, 
Archbtshop-Govemor  and  Captain-General  of  the  PhiUppinc 
Islands."  The  unhappy  prelate  retained  his  titles  thruughout 
the  year  1763.  and  no  solution  could  be  found  for  the  conflict  of 
authority  until  he  died  in  January,  1764. 

The  English  troops  began  operations  to  extend  their  conquest 
in  November.  1762,  by  sending  out  a  flying  column  to  seiic  the 
town  of  Pasig  as  a  base  of  operations  for  controlling  the  prov- 
inces of  Bulacan  and  Laguna.  The  place  was  carried  after  some 
resistance,  in  which  the  Sultan  of  Sulu  and  his  son.  hetd  captives 
bj-  the  Spaniards,  bore  their  part  The  town  was  intrenched  with 
tfic  convent  as  its  citadel,  and  the  post  was  held  until  the  evacua- 
tkm  of  the  island,  a  fact  showing  the  weakness  of  the  Spani»h 
organization  for  checking  invasion. 

Hearing  that  the  town  of  Bulacan  was  to  be  fortified  as  Anda's 
capital,  the  English  commander  sent  out  a  force  to  attack  that 
place  in  Januarj',  1763.  The  column  embarked  in  boats  to  the 
sambei*  of  1800,  400  English  soldiers  and  300  Sepoys  with  a 
loBowing  of  1 100  Chinese,  600  of  whom  are  said  to  have  been 
anraed  with  pikes  or  bolos,  the  rest  serving  as  porters.  After 
hndtng  at  Malolos,  where  a  small  garrison  was  left,  the  main 
body  marched  to  Bulacan.  There  the  church  and  the  adjacent 
eJowter  were  found  intrenched  and  guarded  by  seventy  Span- 
ards  and  1500  Filipinos  with  five  small  cannon.  Busto,  the 
waatt  active  of  Anda's  officers,  his  so-called  lieutenant-general, 
«as  bosy  in  annoying  the  English  outposts  and  threatening  the 
Ebo  of  communication.  Three  storming  parties  went  forward 
tefiofc  the  convent  could  be  carried.  The  guns  were  silenced, 
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but  3.  brisk  fire  from  musketry  and  bows  preceded  the  hand-to- 
hand  struggle  in  the  church.  The  alcalde  of  the  province,  a 
Recoletan  friar,  and  several  Spaniards  were  slaughtered.  Span- 
ish writers — no  others  report  this  affair — accuse  Major  Slay, 
the  English  commandant,  of  turning  a  number  of  the  wounded 
over  to  his  Oiinese  followers,  who  finished  them  with  tortures. 
The  English  troops  spent  nearly  three  weeks  In  Bulacan,  where 
they  were  joined  by  the  garrison  left  at  Malolos.  Then  the  col- 
umn returned  to  Manila. 

Busto  collected  bands  of  natives,  and  annoyed  the  detach- 
ments sent  out  to  forage  and  the  pickets  in  the  suburbs  of  the 
capital.  Much  skirmishing  went  on  over  the  church  bells  of 
outlying  parishes,  the  Spaniards  trying  to  carry  them  ofif  to  be 
cast  into  field-pieces  and  the  English  fighting  to  bring  them  in 
as  trophies.  Much  marching  and  countermarching  was  done  to 
secure  the  treasure  from  Mexico,  which  had  been  landed  on  the 
south  coast  of  Luzon  from  the  galleon  Filipino.  It  was 
moved  from  one  convent  or  cave  to  another,  and  the  friars  and 
guerrillas  kept  it  from  faUing  into  the  hands  of  the  English, 
though  Captain  Backhouse  stated  that  he  was  on  the  point 
of  capturing  it  at  Lucban  when  he  was  recalled  to  Manila  by 
a  senseless  order  from  the  governor.  The  captain  had  to  fight, 
occasionally  with  the  enemy  a  hundred  to  one,  but  throughout 
most  of  his  marches  in  the  provinces  of  Laguna,  Batangas,  and 
Cavite  he  found  the  natives  ready  to  acknowledge  King  George 
as  their  sovereign. 

While  these  operations  went  on  in  the  field,  a  more  virulent 
and  persistent  warfare  of  proclamations  and  menaces  was 
waged  between  Anda  and  Drake,  representing  the  militant  au- 
thority of  Spain  and  Great  Britain  respectively.  One  month 
after  the  capitulation,  the  Filipinos  were  warned  not  to  obey 
Anda,  who  had  broken  its  articles  and  was  therefore  declared 
a  rebel  against  both  sovereigns.  Filipinos  who  lived  peacefully 
were  promised  protection  and  liberation  from  Spanish  oppres- 
sion, but  otherwise  they  would  be  treated  as  rebels.  It  is  re- 
ported that  Governor  Drake  offered  a  reward  for  the  delivery 
of  Anda,  "alive  or  dead,"  and  it  is  certain  that  Anda  oflfered 
$10,000  for  Drake  or  either  of  his  councillors  under  the  same 
conditions,  denouncing  them  as  "  tyrants,  common  enemies, 
and  unworthy  of  human  society,"  epithets  not  unlike  those 
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which  greeted  the  invasion  of  1898.  But,  in  the  eighteenth  cen- 
tun',  the  British  and  Spanish  vocabulary  was  alike  in  ill-tem- 
pered violence. 

There  were  other  influences  tending  to  make  warfare  malig- 
nant, which  must  be  presented  in  the  words  of  a  Spanish  writer, 
the  Marques  de  Ayerbe,  whose  narrative  is  based  on  a  con- 
temporary manuscript.  After  noting  that  some  friars  had  stir- 
red up  the  natives  against  their  masters,  he  adds  the  following: 
"  On  the  other  hand,  some  friars,  exalted  by  patriotism,  got 
rid  of  their  tonsure,  c"hanged  their  monastic  habits  for  uniforms, 
and,  having  themselves  called  generals  or  by  other  titles,  came 
into  the  regions  adjacent  to  Manila  and  Cavite,  leaving  nothing 
in  the  way  of  supplies  on  the  estates,  under  the  pretext  of  thus 
depriving  the  enemy,  the  fact  being  that,  though  the  other  side 
might  receive  some  damage  thereby,  much  more  harm  was 
heedlessly  done  to  the  Spaniards,  and  especially  on  account  of 
the  sort  of  people  who  made  up  these  bands,  since  the  greater 
part  of  them  had  been  prisoners  in  the  jails  as  robbers  and 
highwaymen.  It  is  suflficient  to  note  what  they  did  with  a  poor 
curate  of  the  Company  of  Jesus,  whom  they  maltreated  horribly 
and  came  near  hanging,  because  it  was  pretended  that  he  was 
a  traitor  who  supplied  the  English,  pulling  down  the  house  of 
the  Jesuit  Fathers  when  they  set  him  free.  The  sober  and  judi- 
cious part  of  the  friars  could  not  behold  without  great  pain  all 
these  excesses,  and  they  tried  to  assert  themselves,  punishing  as 
they  might  those  who  were  guilty,  but  for  lack  of  force  tt  was 
impossible  to  find  a  remedy." 

It  is  not  surprising  to  learn  that  the  English  dealt  roughly 
with  those  members  of  the  religious  corporations  who  fell  into 
their  hands.  The  Augustinian  convent  in  Manila  was  pillaged, 
and  the  prior  was  kept  in  solitary  confinement.  The  friars 
connected  with  the  University  of  Saint  Thomas  and  the  Col- 
lege of  Santa  Cruz  were  also  arrested.  The  usual  charges  were 
those  of  inciting  soldiers  to  desert — there  were  many  Frenchmen 
in  the  detachments  from  India — sending  intelligence  to  Anda,  or 
receiving  letters  from  him.  For  the  latter  oflFense  one  of  the 
judges  of  the  supreme  court  was  tried  by  court-martial  and 
sentenced  to  death — a  fate  which  he  escaped  by  paying  $3000 
to  the  British  governor  with  a  promise  to  make  up  $10,000  in 
all.     This  sordid  fact  is  a  matter  of  record,  since  the  money  was 
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returned  in  1764  through  the  efforts  oi  officers  niore  scrupulous 
than  the  governor.  Other  extortions  were  practiced  through 
the  agency  of  petty  courts  established  in  Manila.  Spaniards 
and  natives  of  all  classes  were  charged  with  sedition,  heavy 
penalties  were  awarded,  and  the  victims  were  ransomed  for 
cash  or  jewels.  Thus  the  medals  and  trinkets  worn  by  Filipino 
women  were  collected  by  officials.  These  details  are  derived 
from  the  testimony  of  a  British  officer  in  a  letter  to  his  su-^^ 
periors,  ^M 

Naturally  there  was  great  demoralization  among  the  Fili- 
pinos. Some  asserted  their  good  will  toward  the  Spaniards, 
and  helped  them  in  seeking  refuge  in  the  interior,  but  even 
these  generous  persons  were  apt  to  seiee  opportunities  for  rob- 
bing or  insulting  defenseless  wanderers,  justifying  acts  of  vio- 
lence in  the  name  of  the  King  of  Spain,  and  accusing  the  Span- 
iards of  betraying  the  capital  to  the  English.  Others  invoked 
the  name  of  liberty,  and  it  was  noted  that  a  few  priests  and 
friars  preached  sermons  inciting  the  natives  against  the  Span- 
iards (Ayerbe).  Those  in  charge  of  rural  parishes  were  in  a,^d 
most  trying  situation:  "If  they  abandoned  their  flocks^  it  was  ■  " 
said  that  they  allowed  the  fire  of  rebellion  to  spread;  if  they 
staid  at  home  they  were  deemed  accomplices,  if  not  killed  on 
account  of  respect  or  because  a  confessor  was  wanted" 
(Zuiliga). 

The  natives  who  lived  near  Manila  were  no  less  troublesome 
to  the  English  than  those  in  outlying  provinces  were  to  the 
Spaniards.  In  summing  up  the  losses  of  the  invaders,  allow- 
ance was  made  for  those  cut  off  by  the  inhabitants,  "  who 
availed  themselves  of  the  slightest  carelessness  on  the  part  of 
the  English  soldiers  to  assassinate  them,  and  whenever  a  strag- 
gler or  a  drunken  soldier  was  found  he  was  put  to  death  and 
buried."  Padre  Zuiiiga  shows  the  origin  of  a  disposition  to 
commit  such  atrocities ;  "  The  religious  orders  had  cooperated 
very  considerably  with  Senor  Anda,  in  enabling  him  to  main- 
tain the  Indians  of  the  respective  districts  in  obedience  to  his 
orders,  by  inspiring  a  horror  of  the  English  as  enemies  of  the 
King  and  their  religion,  exciting  them  even  to  die  in  fighting 
cheerfully  against  them."  But  the  exactions  of  the  British, 
combined  with  severities  ordered  by  Anda,  would  account  for 
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a  general  dissolution  of  social  order.  The  ^rrison  was  bound 
to  have  supplies  and  was  willing  to  pay  for  them;  the  Span- 
iards killed  all  who  were  caught  trading  witli  Manila;  any  native 
found  with  rupees  in  his  pocket  was  doomed. 

Bnt  the  Fihpinos  had  political  aspirations  as  well  as  preda- 
toiT}-  instincts,  and  the  rebellion  of  the  Ilocans  deserves  sepa- 
rate treatment.  The  alcalde  who  ruled  the  region  around 
Vigan  had  harassed  the  natives  by  his  activity  and  his  avarice, 
"  the  ordinary  vice  of  alcaldes,"  until  the  province  was  ripe  for 
rebellion.  The  news  of  the  fall  of  Manila  was  followed  by  con- 
tradictory injunctions  from  Anda  and  from  the  archbishop,  to 
whose  party  the  alcalde  was  inclined.  Anda  fiercely  threat- 
ened the  punishment  of  traitors  for  those  who  communicated 
with  the  English  or  with  the  archbishop  while  he  remained  in 
their  hands.  The  natives  began  to  form  camps  and  take  arms 
on  the  pretext  of  repelling  invasion,  and  they  were  ready  to 
cast  off  allegiance  to  Spain  as  soon  as  a  leader  came  forward. 

The  man  of  the  hour  turned  out  to  be  Diego  Silan,  born  in 
Pangasinan  in  1730.  He  had  served  in  convents  during  his 
youth,  and  was  familiar  with  pious  practices  and  mystical  terms, 
which  were  of  great  use  to  him  in  his  career  as  a  revolutionist. 
He  had  been  shipwrecked  among  savages,  and  was  reckoned 
somewhat  of  a  magician.  He  took  up  the  business  of  carrying 
letters  and  parcels  between  the  capital  and  the  northern  prov- 
inces. His  journeys  gave  him  a  wide  circle  of  acquaintances, 
and  his  fidelity  to  his  charge  made  him  a  man  of  importance. 
The  levy  of  Ilocans  was  made  on  the  pretense  of  defending  the 
province  from  the  British  attack.  No  more  tributes  were  to 
be  paid  to  Spanish  officers  because  they  had  failed  to  guard 
the  country.  The  arrest  of  the  meddlesome  alcalde  was  fol- 
lowed by  the  imprisonment  of  a  bishop  and  a  number  of  friars, 
and  by  the  pillage  of  convents.  The  purpose  of  the  rebels  was 
declared  to  extend  to  the  liberation  of  the  natives  from  op- 
pressive taxes  and  forced  labor  and  the  expulsion  of  all  Span- 
iards and  mestizos.  Silan  took  the  title  of  chief-captain ^  reserv- 
ing that  of  general  for  *'  the  Nazarene  Jesus,"  His  officers 
were  commissioned  to  serve  in  "  the  guard  of  the  royal  banner 
of  the  sacred  peace  of  the  Christian  prince  "  of  that  name,  and 
aJ]  his  orders  were  full  of  mystical  confusion.    It  is  to  be  noted 
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that  he  was  not  a  native  of  the  province  which  yielded  to  his 
assumed  authority,  and  it  is  plain  that  the  people  must  have 
been  ripe  for  rebellion. 

Anda  sent  a  missive  from  Apaltt,  summoning  Silan  to  cease  his 
rebellion;  otherwise,  *' I  will  send  the  Catholic  army  to  subdue 
the  province  with  fire  and  blood."  This  warning  came  in  Feb- 
ruary, 1763,  and  the  next  month  saw  Silan  committed  to  the 
cause  of  the  English,  He  told  the  Ilocans  not  to  believe  the 
Spanish  story  that  Manila  and  Cavite  had  been  recovered, 
adding  that  the  conquerors  were  advancing  inland  and  were 
already  obeyed  by  the  Tagalos  and  Pampangos.  They  were 
kinder  to  the  Indians  than  the  Spaniards  had  ever  been,  freeing 
them  from  oppressive  tributes.  Two  cargoes  of  provisions 
were  sent  to  Manila  with  tetters  and  presents  from  Silan,  who 
assured  the  English  governor  that  he  would  henceforth  dedi- 
cate himself  to  the  service  of  King  George.  The  alliance  was 
accepted,  and  arms  and  other  presents  were  sent  to  Sitan,  who 
proclaimed  himself  alcalde  for  his  Britannic  majesty.  Captain 
Brereton,  the  senior  naval  officer  and  governor  of  Cavite,  ad- 
dressed him  by  this  title  on  May  6,  1763,  promising  help  and 
arms  and  actually  delivering  a  little  bronze  cannon.  The  Ilo- 
cans were  urged  to  trade  with  the  forces  holding  Manila. 

But  the  rebellion  was  drawing  toward  an  event  which  ruined 
its  organized  activity.  Before  May  was  over  Silan  was  assassi- 
nated in  his  own  house  by  a  mestizo,  whom  the  captive  bishop 
had  blessed  as  he  set  out  to  make  the  attempt.  The  clergy 
were  liberated  from  imminent  danger  by  the  death  of  Silan,  and 
celebrated  a  Tc  Deum  thereafter  The  insurgent  army  fell  to 
pieces  upon  the  loss  of  its  leader  and  the  era  of  vengeance  soon 
began.  There  was  an  intermediate  stage  of  petty  civil  wars, 
the  Spaniards  having  incited  the  men  of  Amianan  to  attack 
Vigan,  and  the  rebellion  rallying  under  new  chiefs  again  and 
again.  The  Spanish  columns  were  slow,  since  their  general 
was  wont  to  retire  to  a  safe  distance  from  the  scene  of  action, 
in  accordance  with  a  military  regulation,  "  which  he  observed 
with  exactness,  as  though  he  were  fond  of  it,"  says  the  friar 
who  kept  the  chronicle.  The  purpose  of  the  regtdation  was 
"  to  preserve  the  understanding  and  other  powers  free  and  clear 
for  taking  the  necessary  measures  without  disturbance  from 
fear  "  (Vivar). 
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When  the  fighting  men  were  scattered  the  gallows  had  its 
day  in  Vigan.  Only  three  were  actually  put  to  death  by  hang- 
ing, the  widow  of  Silan  and  two  of  his  officers.  For  lack  of 
skillful  hangmen  the  commanding  officer  had  to  build  a  pen  in 
which  the  rebels  could  be  conveniently  slaughtered,  before  their 
bodies  were  displayed  on  the  gallows.  This  device  enabled  him 
to  get  rid  of  ninety.  Others  were  held  in  prison;  many  were 
released — after  a  sharp  flogging.  During  the  rebellion  certain 
heathenish  ceremonies  had  been  revived.  Since  two  hundred 
years  of  Christianity  had  not  obliterated  these  customs,  the 
chronicler  felt  constrained  to  suggest  a  remedy:  "If  the  Ilo- 
cans  saw  a  couple  of  old  women  hung  up  in  their  towns  now 
and  then,  I  am  sure  that  they  would  leave  off  their  rites."  There 
would  seem  to  have  been  no  lack  of  such  object  lessons  during 
the  two  years  which  followed  the  death  of  Silan. 

After  Vigan  had  been  punished  the  rest  of  the  province  was 
overrun,  and  the  rebels  were  driven  to  the  forest,  whence  they 
were  hunted  during  campaigns  lasting  until  March,  1765.  The 
bands  employed  in  pacifying  Ilocos  reported  that  they  had  killed 
about  10,000  insurgents,  with  a  loss  of  seventy  Spaniards  and 
twice  as  many  "  loyal "  natives.  The  returns  showed  a  total 
diminution  in  the  population  of  the  province  to  the  figure  of 
26,000 — 'the  difference  between  that  and  the  estimate  of  slain 
being  due  to  starvation,  emigration  and  other  causes.  The 
decrease  of  population  in  Cavite  province  in  1897  was  appar- 
ently somewhat  greater  than  the  estimate  cited  for  Ilocos. 
Bands  of  Ilocans  were  levied  in  1764  to  complete  the  conquest 
of  Pangasinan.  They  fought  without  pay  or  rations,  but  they 
brought  back  the  horses  and  carabaos  of  their  rebellious  breth- 
ren when  the  campaign  was  over.  Yet  the  chronicler  com- 
plains that  the  rebels  were  made  equal  with  the  faithful: 
"  Towns  which  tore  out  their  entrails  to  shake  off  the  Spanish 
domination  were  treated  as  well  as  those  which  did  likewise  to 
maintain  the  Spaniards  in  power."  Of  course,  the  British  made 
no  effective  protest  against  the  slaughter  of  Silan  and  their 
other  allies.  They  lacked  force  to  invade  the  northern  prov- 
inces of  Luzon,  and  neither  diplomacy  nor  humanity  had  much 
to  say  during  this  interregnum. 

The  English  had  employed  Chinese  on  their  expeditions, 


I04 


BRITISH   CONQUESTS   IN   THE   PHILIPPINES. 


arming  them  and  allowing:  them  to  pillage,  according  to  Span- 
ish accounts.  The  Chinese  of  Guagua  in  Pampanga  province^ 
to  the  number  of  900,  fortified  themselves  and  defied  the  Span- 
ish power  in  November,  1762,  Anda  promptly  attacked  their 
trenches  and  killed  some  hundreds  of  them.  He  then  ordered 
the  slaughter  of  all  the  Chinese  in  the  island.  Much  zeal  was 
shown  in  the  execution  of  this  mandate  for  a  while,  and  some 
thousands  perished  before  the  loyal  party  wearied  of  the  sport. 
The  massacre  was  not  to  be  compared  with  those  of  the  seven- 
teenth century,  however,  since  tens  of  thousands  were  cut  off 
after  the  insurrections  of  1603  and  1639. 

In  July,  1763,  six  months  after  the  treaty  of  peace  had  beea 
signed,  a  report  of  the  suspension  of  hostilities  reached  Ma- 
nila. In  any  other  part  of  the  world  an  armistice  would  have 
been  arranged,  but  there  was  too  much  political  confusion  and 
corruption  in  the  Philippines  to  allow  this.  The  British  gov- 
ernment had  made  no  provision  for  restoring  the  conquest,  and 
there  were  no  despatches  from  Spain.  Anda  refused  to  notice 
communications  sent  through  the  archbishops  and  he  rejected 
documents  addressed  to  him  as  commander-in-chief  of  the 
Spanish  forces,  claiming  the  title  of  governor-general  as  a 
preliminary  to  any  negotiation.  He  would  not  allow  British 
officers  to  bring  proposals  to  his  quarters,  saying  that  they 
would  make  reconnaissances.  Drake  declared  that  Anda  would 
be  responsible  for  bloodshed  that  might  occur  in  future.  Anda 
replied  that  the  responsibility  rested  with  those  who  neglected 
the  forms  due  him  and  thus  impeded  an  arrangement.  He 
also  circulated  rumors  that  the  articles  of  peace  were  forged 
and  did  all  that  he  could  to  protract  the  petty  strife  and  the 
miseries  of  the  colony.  On  the  other  hand,  an  English  officer 
reported  that  every  appearance  of  reconciliation  was  opposed 
by  Governor  Drake  and  his  creature  because  "  war  was  their 
harvest." 

So  there  was  no  peace  in  the  Philippines  in  1763.  Anda 
moved  his  camp  to  Polo,  only  three  leagues  from  Manila,  and 
stirred  up  the  natives  to  harass  outposts  and  cut  off  foraging 
parties — the  only  expeditions  sent  out  by  the  garrison.  Finally, 
the  poor  archbishop  died,  and  the  British  addressed  Anda  as 
Governor  after  January  30,  1764,  thus  securing  a  suspension  of 
hostilities.    Anda  demanded  the  immediate  evacuation  of  Ma- 
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nila,  and  the  withdrawal  of  the  British  to  a  camp  of  his  selec- 
tion.    Naturally  this  proposal  was   declined,  and  Manila  and 

'Cavite  were  held  as  firmly  as  ever,  even  the  churches  of  Cavite 
being  invaded  and  stripped  of  their  ornaments.  In  March  a 
conference  between  British  and  Spanish  commissioners  was  in- 
augurated at  Tambobong  (Malabon),  but  before  anything  was 
settled  the  meeting  was  dissolved.  The  order  for  evacuating 
the  Philippines  had  come  at  last,  and  the  English  began  to  col- 
lect supplies  for  the  voyage,  demanding  assistance  from  the 
Spaniards  to  expedite  their  departure.  They  were  told  that 
scarcity  to  the  verge  of  famine  had  resulted  from  the  war,  and 
many  impediments  were  thrown  in  their  way.  Fort  San  An- 
tonio was  surrendered  to  the  Spanish  on  May  26,  and  the  forces 
of  Anda  entered  the  city  on  May  31,  with  salutes  and  a  Te 

\Deum  in  the  cathedral. 

The  Spanish  frigate  which  brought  letters  from  Madrid  ar- 
rived on  March  15,  after  a  voyage  of  8^  days  from  Acapulco, 
bringing  also  a  new  governor  commissioned  by  the  king. 
Governor  Torre  had  the  discretion  to  be  ill  on  May  31,  and  the 
igged  regiments  of  natives,  the  Spanish  detachments^  and  the 

^companies  of  deserters  from  the  British — mostly  Frenchmen, 
no  doubt^ — were  led  into  the  walled  city  by  the  obstinate  and 
invincible  Anda,  who  proceeded  to  levy  the  sum  of  $335,000 
from  the  citizens  of  Manila  to  balance  the  indebtedness  con- 
tracted for  the  support  of  his  troops  in  the  field.  Anda  had 
manifested  some  purpose  of  holding  fast  to  the  government 
when  the  invaders  had  been  expelled.     He  had  heard  that  Vil- 

[lacorta,  the  judge  whom  the  English  had  sentenced  to  death, 
had  remarked  that  he  thought  the  post  belonged  to  him  rather 
than  to  Anda,  whereupon  he  was  placed  under  arrest.  Other 
jadges  and  prelates  were  consulted;  while  most  were  noncom- 
mittal, the  provincials  of  the  Jesuits  and  Franciscans  upheld 
Anda  as  the  only  man  who  could  save  the  situation.  The  royal 
order  settled  the  point  in  1764,  but  Anda  was  regularly  installed 
in  power  in  1770. 

The  Augustinian  order  had  suffered  more  severely  from  the 

[English  occupation  than  any  other  corporation:  "They  plun- 
dered and  laid  waste  fifteen  of  our  convents  and  six  estates. 

[Ten  of  ours  died  during  the  war,  nineteen  were  carried  off  as 

'prisoners,  and  twelve  were  banished.    They   seized  our  chief 
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convent  at  Manila  and  sold  it  out,  not  sparing  tlie  flooring  or 
the  tiles  of  the  roof,  nor  the  dispensary,  library,  and  lodgings. 
Thus  wrote  a  survivor  of  this  season  of  trial.  Padre  Zuniga, 
writing  after  another  generation  had  passed,  finds  Anda  as  cruel 
to  his  order  as  Drake  had  been.  He  removed  them  frotn  their 
parishes  in  the  country,  installing  Filipino  priests  in  their  place, 
and  their  rural  convents  were  almost  in  ruins  before  the  friars 
were  allowed  to  return  to  their  charge.  Anda  retired  from  a 
capital  full  of  his  enemies  and  died  in  obscurity.  Later  genera- 
tions have  been  taught  to  exalt  his  memory,  but  the  foreign 
student  can  hardly  regard  him  as  a  skillful  warrior  or  a  rational 
administrator.  None  of  those  who  celebrate  his  patriotism 
have  ventured  to  credit  him  with  modesty  or  humanity.  The 
notion  that  he  reconquered  the  islands  will  not  bear  examina- 
tion. When  the  conference  was  held  at  Tambobong  in  March, 
1764,  the  Spaniards  asserted  their  readiness  for  recapturing 
Manila.  The  British  answered  by  asking  why  Pasig  was  left 
on  their  hands,  though  weakly  fortified  and  garrisoned.  If 
such  an  outpost  could  not  be  carried  there  was  little  danger  in 
the  citadel  of  Intramuros.  If  Anda  failed  as  a  strategist  and 
disciplinarian,  he  won  few  laurels  as  a  pacificator. 

But  the  British  leaders  would  gain  little  by  inviting  a.  com- 
parison. Sir  William  Draper  had  no  trouble  in  disposing  of  an 
improvised  defense  conducted  by  irresolute  amateurs,  but  he 
abandoned  his  conquest  before  its  administration  was  organ- 
ized, and  his  lifelong  pose  as  a  neglected  hero  was  hardly  justi- 
fied by  the  achievements  of  forty-eight  days  in  the  Philippines. 
Admiral  Cornish  staid  by  his  fleet  some  months  longer,  but  he 
had  no  part  in  the  extension  of  English  authority  outside  the 
range  of  his  guns.  All  the  responsibility  of  civil  government 
was  left  to  an  agent  of  the  East  India  Company,  to  a  man 
trained  in  the  lawless  and  rapacious  methods  of  the  worst  period 
of  that  company's  history. 

Governor  Drake  did  nothing  to  put  an  end  to  hostilities  eveti 
when  he  knew  that  peace  had  been  arranged  in  Europe.  He 
used  the  forms  of  justice  as  interpreted  by  courts  of  his  own 
creation  to  extort  money  and  plate  from  an  impoverished  popu- 
lation. To  descend  to  a  concrete  instance,  when  leaving  the 
palace  whence  he  had  ruled  his  province  he  stripped  the  rooms 
of  ''  sconces,  lustres,  lace  hangings,  and  velvet  curtains,"  all  o£ 
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which  were  boxied,  marked  **  Rice  for  Coirenior  Drake."  aad 
taken  on  board  the  ship  which  cooTcyed  him  to  India.  Thus 
[rxcads  the  statement  oi  Captain  Backboose,  who  was  in  com- 
[limid  o{  the  gairisoa  nndl  the  gpi^mor  charged  him  with 
f,  and  had  him  arre:sted  by  a  sqoad  oi  sokBers  with  fixed 
'  bayonets^  led  br  a  subaltern  who  appears  to  hare  taken  a  bribe 
from  the  governor.  Drake  qnarrelled  with  officers  of  both 
services  np  to  the  moment  of  evacuation,  and  then  made  an 
muygnified  ejot  with  a  shipload  of  ploztder. 

The  material  conditioQ  of  the  capital  when  it  was  restored 
to  the  Spaniards  was  doubtless  on  a  par  nith  its  moral  status. 
The  British  removed  soroc  of  their  Chinese  coolies  and  other 
camp-followers  of  both  sexes,  thus  diminishing  the  danger  of 
&mine.  Certain  persons  charged  with  treason  to  Spain  because 
tfaej  had  served  the  Ei^lish  were  also  allowed  to  embark  All 
the  Spanish  reports  arc  full  of  charges  against  Fallet,^  a  Swiss 
lesidest  of  Manila,  and  Orendain,  a  ntfstizo'  doctor  of  laws. 
Both  bad  led  the  natives  in  unsuccesshil  sorties  during  the 
si^e.  Otberwse,  there  b  no  genttine  evidence  of  disloyalty , 
unless  Spanish  suspicion  be  regarded  as  evidence.  Industrial 
organization  and  commercial  acttvity  could  not  be  improvised 
when  hostilities  terminated.  Both  sides  had  confiscated  too 
much  property  and  levied  too  many  ransoms  since  1762.  The 
walled  dty  bad  suffered  bombardment,  some  5000  shells  and 
30,000  solid  shot  bavii^  been  fired  by  the  Ei^Ush,  though  the 
damage  was  noc  propordonate  to  the  weight  of  metal  The 
mborbs  and  all  towns  within  the  radius  of  action  of  the  invader 
had  suffered  irom  fire  and  pillage.  The  native  subjects  ol 
.Spanish  rule  had  been  stirred  np  by  the  passions  oi  civil  war, 
'aad  they  were  left  without  the  shadow  of  l^at  protection  when 
the  aliens  withdrew. 

Before  attempting  any  critical  interpretation  of  this  episode, 
another  enterprise  may  be  brieSy  noticed.  The  Sultan  of  Suhi 
(Jolo)  had  some  relations  with  the  English  during  their  occu- 
pation of  Manila  where  be  was  forced  to  reside,  and  be  «»s 
persuaded  to  gram  them  the  island  of  Balabac  (Balam-fasngan) 
for  military  and  naf^  uses.  The  Spanish  authorities  were  in- 
clined to  protest  on  the  ground  of  their  vague  claim  to  the  sov- 
ereignty of  the  Suluan  Archipelago — Borneo  was  also  claimed 
by  a  similar  title.    The  chieb  and  corsairs  of  Sulu  were  divided 
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into  three  parties,  one  favorable  to  Spain,  one  ready  for  alliance 
uith  the  English,  and  the  third — and  doubtless  the  largest — 
disposed  to  sell  themselves  to  the  winning  power.  Finding 
Balabac  "  sterile,  with  a  bad  climate  and  worse  water,"  the 
English  had  tried  to  exchange  that  island  for  a  station  near 
Sulu — in  spite  of  the  excellent  position  of  Ealabac  and  the  ad- 
vice of  strategic  cartographers,  A  considerable  garrison  and 
some  colonists  were  sent  from  India,  and  the  island  doubtless 
had  a  larger  population  in  1775  than  it  has  ever  had  since. 

Since  Spain  was  not  ready  to  expel  the  English  by  force,  a 
campaign  of  intrigue  was  begun.  The  English  offered  a  better 
trade,  and  were  indifferent  in  matters  of  religion.  On  the  other 
hand,  the  Sultan  and  his  son  had  lived  among  the  Spaniards 
and  found  them  more  affable  and  flexible  than  the  English. 
The  decisive  influence,  however,  was  based  upon  practical  and 
piratical  considerations.  An  English  naval  station  would 
check  the  favorite  pursuit  of  the  Moros  far  more  effectually  than 
the  Spanish  flotillas  had  ever  done,  and  this  peril  had  to  be 
averted.  Besides,  it  was  known  that  large  quantities  of  Indian 
goods  were  stored  at  Balabac. 

A  Suluan  data  named  Teteng,  after  leaving  home  on  account 
of  gambling  debts,  had  settled  at  Balabac  with  his  slaves  and 
retainers  under  a  contract  to  cut  timber.  Finding  himself  un- 
able to  quit  the  island  without  leaving  his  slaves  as  hostages, 
Teteng  denounced  the  British  governor,  who  had  him  thrust 
into  the  stocks — a  serious  matter  for  a  Moro  chief.  Abandon- 
ing his  slaves,  the  malcontent  went  to  Jolo  to  recruit  a  mixed 
company  to  seek  revenge  and  pillage.  With  runaway  slaves 
and  unemployed  pirates  to  the  number  of  300  an  expedition 
was  organized  at  an  island  not  far  from  the  English  settlement. 
The  English  had  fortified  the  harbor  by  two  batteries  con- 
nected by  a  covered  way.  but  had  no  guns  commanding  the 
landward  approaches.  The  original  garrison  of  400,  made  up 
of  Sepoys  and  English  soldiers,  had  been  reduced  by  climatic 
diseases  until  only  seventy-five  infantry  and  twenty-eight  artil- 
lery were  available. 

Teteng  and  his  pirates  hid  in  the  jungle  and  attacked  the 
batteries  in  rear  at  daylight  on  the  morning  of  March  5,  1775. 
The  garrison  had  grown  negligent,  had  been  celebrating  some 
sort  of  a  holidays  "  strong  liquors  (el  ron  y  la  ginebra)  always 
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bear  a  part  in  what  happens  to  this  people."  notes  a  sober 
Spaniard.  With  their  barracks  in  flames  the  garrison  was  cut 
off  without  resistance,  the  Moras  losing  only  two  men,  and  the 
governor  fled  to  a  brigantine  in  the  port.  He  had  to  make 
sail  without  rescuing  any  who  had  lingered  ashore,  A  second 
brigantine  was  fired  upon  and  captured  by  the  pirates  before 
she  could  escape. 

The  news  caused  much  excitement  and  some  alarm  in  Stilu. 
Teteng  was  outlawed  by  a  decree  of  the  council,  but  the  arrival 
of  the  victor  on  March  23  reversed  the  action  of  the  court. 
The  sight  of  the  plunder  overwhelmed  all  scruples;  cloth  of  all 
varieties,  silks  and  cotton,  chests  of  opium,  iron  and  steel  from 
Europe,  diamonds,  ingots  of  gold,  and  $14,000  in  silver  coin 
were  exhibited.  Moreover,  there  were  45  cannon,  228  muskets, 
other  small  arms,  and  a  vast  store  of  ammunition,  and  all  this 
went  to  the  sultan.  A  man  who  could  acquire  such  riches  and 
share  the  spoil  with  generosity  was  bound  to  be  well  received 
anywhere,  "  especially  among  Suluans,"  says  our  chronicler. 
Even  the  slaves  got  something,  and  the  whole  nation  was 
bound  together  in  enmity  of  the  English, 

English  journals  for  1776  heard  of  the  loss  of  Balam-bangan 
— ^which  was  sometimes  confounded  with  Bombay — but  such  an 
island  hardly  counted  in  that  fatal  year.  The  goods  carried 
off  by  the  Moros  had  cost  $946,000,  and  the  projected  pearl- 
fisheries  had  to  be  abandoned.  And  Lord  Pigot,  appointed  to 
govern  the  new  colony,  sailed  too  late  to  find  it  garrisoned. 
The  Spanish  congratulated  the  sultan  over  his  gains,  and  there 
was  some  dealing  in  prize  goods  at  their  town  of  Zamboanga. 
But  the  arrogance  of  victory  led  to  activity  in  the  national  pur- 
,  stiit,  and  the  Suluans  continued  their  depredations  on  the  coasts 
iof  Luzon  for  another  century.  The  Spaniards  finally  estab- 
[lished  a  naval  station  on  Balabac,  and  there  was  some  talk  of 
trade  coming  that  way.  The  expectation  was  not  realized, 
though  the  station  was  maintained  up  to  1898. 

A  brief  account  of  more  primitive  plans  for  securing  British 
r  influence  in  the  Philippines  may  be  of  interest.  In  1588  Caven- 
dish, after  taking  the  Manila  galleon  near  Cape  San  Lucas — the 
[wrong  galleon,  since  he  had  to  burn  most  of  her  rich  cargo  of 
[China  silks,  though  he  saved  satins  and  brocades  for  a  suit  of 
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sails  to  carry  him  into  an  English  port — anchored  at  the  island 
of  Capul  in  the  Strait  of  San  Bernardino,  where  he  hung  his 
Portuguese  pilot  and  made  friends  with  the  natives,  Hakluyt's 
Voyages  record  that,  "  On  the  23d  day  of  January,  our  General, 
M.  Thomas  Cavendish,  caused  all  the  principals  of  this  island 
and  of  an  hundred  islands  more,  which  he  had  made  to  pay 
tribute  unto  him  (which  tribute  was  in  hogs,  hens,  potatoes,  and 
cocos)  to  appear  before  him,  and  made  himself  and  his  com- 
pany known  unto  them,  that  they  were  Englishmen)  and  ene- 
mies to  the  Spaniards:  and  thereupon  spread  his  ensign  and 
sounded  up  the  drums,  which  they  much  marvelled  at:  to  con- 
clude they  promised  both  themselves  and  all  the  islands  there- 
about to  aid  him  whensoever  he  should  come  again  to  over- 
come the  Spaniards.  Also  our  General  gave  them,  in  token 
that  we  were  enemies  to  the  Spaniards,  money  back  again  for 
all  the  tribute  which  they  had  paid:  which  they  took  marvellous 
friendly,  and  rowed  about  our  ship  to  show  us  pleasure  marvel- 
lous swiftly:  at  the  last  our  General  caused  a  saker  to  be  shot 
off  J  whereat  they  wondered,  and  with  great  contentment  took 
their  leaves  of  us."  This  genial  performance  was  quite  as 
effective  as  the  Spanish  trick  of  annexing  islands  by  proclama- 
tion. 

Dampier,  the  scholarly  buccaneer  of  the  next  century,  lin- 
gered on  the  coast  of  Mindanao  for  some  months  in  1 586,  and 
would  have  induced  his  shipmates  to  accept  proposals  made  by 
the  Moros  had  he  held  any  authority  among  them:  "Indeed 
upon  mature  thoughts,  I  should  think  we  could  not  have  done 
better  than  to  have  complied  with  the  desire  they  seemed  to 
have  of  our  settling  here,  and  to  have  taken  up  our  quarters 
with  them.  For  as  thereby  we  might  better  have  consulted  our 
own  profit  and  satisfaction  than  by  the  other  loose  roving  way 
of  life,  so  it  might  probably  have  proved  of  public  benefit  to 
our  nation,  and  been  a  means  of  introducing  an  English  settle- 
ment and  trade,  not  only  here,  but  through  several  of  the  Spice 
Islands,  which  lie  in  its  neighborhood."  "  We  had  also  a  great 
advantage  above  raw  men  that  are  sent  out  of  England  into 
these  places,  w4io  proceed  usually  too  cautiously,  coldly,  and 
formally  to  compass  any  considerable  design,  which  experience 
teaches  better  than  any  rules  whatsoever;  besides  the  danger  of 
their  lives  in  so  great  and  sudden  a  change  of  air;  whereas  we 
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tive  reforms  were  inaugurated  by  Great  Britain?  Except  for 
vague  professions  of  benevolent  intentions  in  regard  to  taxes 
and  forced  labor,  there  was  no  manifestation  calculated  to  win 
the  natives  to  accept  a  new  order  and  an  intrusive  civiUzation. 
Nor  does  there  appear  to  have  been  any  sense  of  responsibility 
for  the  sequels  of  alliance  with  insurgent  natives  or  mercenary 
Chinese. 

Of  the  defects  of  the  Spanish  system  of  domination,  defects 
which  led  to  the  collapse  of  every  moral  and  military  element 
of  defense  at  the  first  shock  of  foreign  invasion,  this  is  no  place 
to  speak.  The  narrative  written  by  the  Marques  de  Ayerbe  in 
1897  notes  these  errors  and  warns  his  countrymen  against  the 
results  of  persistence  in  a  mistaken  policy.  He  reminds  them 
that  "  The  English  employed  the  native  element  in  that  very 
province  of  Cavite,  which  we  have  just  had  to  reconquer 
foot  by  foot,"  He  notes  the  unpopularity  and  inadequacy  of 
theocratic  government  in  seasons  of  peril,  and  the  lack  of  force 
to  maintain  Spanish  authority  in  remote  colonies.  Yet  he  still 
had  faith  in  reforms,  and  by  no  means  counselled  abandonment. 

The  strategic  lessons  of  our  subject  are  sufficiently  obvious. 
No  nation  can  maintain  a  sound  colonial  system  beyond  the 
radius  of  her  maritime  supremacy;  yet  the  Spanish  claim  to 
dominate  the  shores  of  the  Pacific  was  never  supported  by  the 
concrete  reality  of  sea-power.  Next  to  superiority  in  naval 
strength  comes  the  maintenance  of  communication  between  the 
mother  country  and  her  possessions,  or  between  the  belligerent 
government  and  its  agents  abroad.  Both  Spain  and  England 
failed  in  organizing  the  transmission  of  intelligence,  and  their 
commanders  in  the  Philippines  were  left  to  sin  or  suffer  in 
ignorance.  The  miserable  incidents  which  result  from  the 
despatch  of  an  army  of  invasion  made  up  of  heterogeneous  and 
undisciplined  elements  are  no  less  apparent  than  those  attend- 
ing the  effort  to  wage  defensive  warfare  among  a  disaffected 
population.  Of  the  tactical  lessons  of  the  campaign  even  less 
can  be  said.  The  rules  of  eighteenth  century  warfare  were  not 
observed  on  account  of  the  demoralization  of  the  defense.  Nor 
was  there  much  opportunity  for  the  development  of  tactical 
skill  in  the  punitive  and  foraging  expeditions  sent  out  from 
Manila,  The  mortality  among  the  invaders  does  not  seem  to 
have  been  large,  but  we  have  no  figures  that  will  bear  discus- 
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sion.  The  British  garrison  was  too  small  to  show  a  great  nu- 
merical loss— the  Spanish  claim  that  it  amounted  to  looo — but 
guerrilla  warfare  and  defective  sanitation  doubtless  claimed 
their  percentage.  But  history  is  concerned  with  the  results  of 
conquest  rather  than  with  the  incidental  expenditures. 


* 


Authorities  Consulted. 


ENGLISH. 


Awtual  Register,  1763  and  1764. — These  volumes  were  edited 
hy  Edmund  Burke,  and  they  contain  a  sketch  of  contemporary 
history  based  on  current  discussion  and  documents.  Burke 
has  been  censured  by  Crawfurd  {Dictionary  of  tfie  East  Indian 
Islands)  for  presenting  too  favorable  views  of  the  conduct  of 
Sir  William  Draper  in  his  account  of  the  Manila  expedition. 
It  is  to  be  regretted  that  the  situation  during"  the  period  of  Brit- 
ish occupation  was  not  discussed  more  fully. 

Dictionary  of  National  Biography. — The  first  step  in  studying 
any  period  of  English  history  is  to  read  the  life  of  someone 
connected  therewith  in  this  masterly  work^ — the  only  systematic 
and  complete  work  of  reference  in  the  English  language  avail- 
able for  the  general  reader.  Unfortunately,  the  notice  of  Sir 
William  Draper  falls  below  the  usual  standard  of  the  series  and 
is.  not  to  be  compared  with  the  naval  biographies  prepared  by 
Professor  Laughton,  which  now  reveal  the  true  naval  history 
of  Great  Britain  after  generations  of  darkness.  No  references 
are  given  to  the  London  Gazette  or  the  Annual  Register,  A  false 
reference  is  given  to  the  Reports  of  the  Historical  MSS.  Cotnmis' 
sion,  which  do  not  print  the  original  instructions  given  to 
Draper.  I  have  been  unable  to  consult  Beatson's  Naval  and 
Military  Menwirs,  but  references  to  the  Calendar  of  State  Papers, 
Home  Office,  1760-5,  and  to  Horace  IVaipole's  Letters  have  been 
found  interesting. 

History  of  England  in  the  Eighteenth  Century,  W-  H.  E.  Lecky. 
— ^The  political  and  diplomatic  affairs  of  the  period  are  dearly 
set  forth  and  fairly  discussed  in  these  volumes, 

Frederick  tfte  Great,  Thomas  Carlyle. — The  graphic  notes  and 
summaries  of  general  history  often  furnish  the  best  illustrations 
of  the  period. 
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Historia  de  las  Islas  Filipinos,  Padre  Fray  Joaquin  Martinez 
de  Zuniga,  Sampaloc  (Manila),  1803. — The  English  translation 
of  this  work  by  Mavers  has  been  used,  though  it  appears  to  be 
an  imperfect  rendering  of  the  original.  This  seems  the  best 
general  history  of  the  first  two  centuries  of  Spanish  domination. 

Silio  y  Conquista  dc  Manila  par  los  Ingkses  en  J "^62,  Marques 
de  Ayerbe,  Zaragoza,  1897. — The  introduction  is  rather  artless 
in  its  handling  of  authorities,  Goldsmith's  History  of  England 
being  cited,  for  example.  Zuniga's  history  and  one  written  by 
the  Dominican  Fathers  have  been  consulted,  but  the  chief  value 
of  this  pamphlet  of  135  pages  is  derived  from  an  unpublished 
MS.  by  Don  Rodriguez  de  Ovalle.  This  officer  was  sent  out 
with  despatches  and  made  the  voyage  from  Acapulco  to  Manila 
in  83  days,  arriving  March  15,  1764.  He  then  set  to  work  to 
collect  authentic  details  covering  the  events  of  the  last  two 
years.  He  seems  to  have  been  a  fair  critic  of  military  affairs 
and  not  an  adept  in  the  art  of  wholesale  vindication.  His  nar- 
rative should  have  been  printed  at  length. 

Rclacion  de  los  Alsamientos  de  la  Ciudad  de  Vigan,  Padre  Pedro 
del  Vivar,  Religioso  Agustina,  1764  (Biblioteca  Historica  Fiiipina, 
vol  iv,  Manila,  1893). — This  gives  an  account  of  the  insurrection 
Jed  by  Si  Ian  in  1762-3. 

Gua-ras  Pirdlicas  dc  Filipinas,  Don  Vicente  Barrantes,  Madrid, 
1878. — This  book  is  principally  based  upon  an  anonymous  docu- 
ment, which  chronicles  various  phases  of  the  struggle  with  the 
Mora  pirates  up  to  the  beginning  of  the  nineteenth  century. 
It  describes  the  expulsion  of  the  English  from  Balabac. 

Mcmoria  acerca  de  las  Misiofies  de  los  PP.  AgusHnos  Caisados 
en  las  Islas  Filipinas,  Madrid,  1892. — This  notes  the  losses  of  the 
Augustinian  order  during  the  British  occupation. 

Historia  de  Espana^  Don  Modesto  Lafuente, — An  excellent 
general  history  of  Spain. 
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DISCUSSION. 

•*  Oc»  Kew  B4rn.ESHtPS  axd  A»hokep  CscnSBSS."     See  No.  9& 

Rear  Admin!   R.   D.   Evjjcsv   U.   5.    !«.— Hk  qacstkxB  propoaBded 
Vy  XavaJ  Coostractor  TayTor  »re  U»e  most  scriova  «pd  iaporUnt  e»«r 
to  tbe  so-ffoing  «)fit,-<ii  ol  onr  tenice,  and  wc  owe  tarn,  not  emAf 
thawlr^  for  asloBC  tkoB,  bot  ooT  eunest  pnilesaoaal  ofHuioa  ia 


tlw 


e»s7  one    I  say  ■■b«it>liagtf  ^>t 


are 


«—'™»g  a  serioas  bfander  ia  twildtBS  slops  lO  bbA  alfte  as  die  tattle' 
Mp  Vtrf^Bi  and  tW  amored  crviser  IfavTlaad,  aad  llie  soooer  ve 
ttop  the  praetiee  and  Ket  back  to  somd  lilimj  peiacipto  tlM  bcttei'  it 
vin  be  for  ns  whtn  battle  sfcall  giwe  «s  tbe  oaif  real  lest. 

Ta  ibe  days  of  woodcw  ships  ov  aapcriority  was  entirelj  ovine  to 
die  Iwmvier  battcric«  wc  carried,  «iid  when  we  becaae  ^  buiden  of 
•tecl  banleshq»  our  first  efforts  ««re  spleadidly  OHcessfnt  becanse  we 
ttwdr  to  the  same  pnaciptc.  I  say  botttesiiips.  bwt  k  w«j  eqtta%  tiwe 
ol  an  classes.  In  cor  croiscrs  we  »dded  also  ike  ifBality  of  speed,  be- 
castse  we  reco^ized  tbe  bet  tint  sp«ed  to  i  ccrtata  extent  was  dke 
coatroi&DS  iactor  ia  the  vessel  iatoided  for  scovtins  work  vad  not  ia- 
icnded  far  the  Kae  of  battle. 

GiaJwilty  a  chaa^e  came,  aad  somebody  with  —Iwiewi  iaftaeBce  to 
the  Kav7  Depaftmeae  began  m  oailo  the  good  work  of  oar 
ton,  aatil  tio-4a7  we  find  thiit  aimor  and  ligbt  gmts  the  rale  ta 
projected  sb^  of  the  liac  of  battle. 

1  SOI  sarpriscd  diat  Mr.  Tajrin'  does  not  see  the  onse  of  all  this,  or 
does  not.  if  be  sees  it,  coase  oat  scpianij  aad  coadema  it  aad  saggest 
(he  rea>edr.  To  mtj  aiiad  the  craze  after  speed  in  a  battleship  is  at  the 
bettom  of  it  alL  Tbe  desire  for  a  thiag  that  is  absolatdjr  of  iw  valae 
after  70a  get  it  bas  eampc&d  the  tfatui^  erf  the  armor  and  the  rednc- 
tioa  ia  caliber  of  gaas,  two  of  the  Tital  thiags  ia  battleship  coastractioa;. 
Ia  order  to  ohaia  19,  or^  worse  stiU,  xt  kaots'  speed,  wc  mast  sacrifice 
the  tlBBgs  that  osake  a  battleship,  aad  hariag  attained  this  speed  on  Ae 
trial  trip,  we  can  ncrer  bopc  to  reach  it  again  beenue  we  caa  aever 
reaHze  the  ^oae  coadidoas  in  actaal  senrice.  Is  other  words,  wc  amst 
cajTT  aroaad  dnriag  the  eatiTe  life  of  the  ship  a  lot  of  dead  weight  in 
the  shape  of  machjaery  whi^  shoaid  harvc  beaa  pnt  oa  the  oatside  in 
anaor,  and  in  the  battery  ia  annor-piercing  gans.  Cat  the  speed  of  Ottr 
battleships  down  to  uicteen  kaots  sea  speed,  and  then  on  a  disptaccaieat 
ol  isjOOo  taoM  srae  as  all  the  protcetMm  yon  can,  aad  a  steaming  radins 
»»  great  as  poetAle. 

Battleships  are  aoc  intended  to  do  ^e  work  of  craiscrs;  they  are 
iatoidcd  to  fight,  and  for  fhat  parpone  alone  ihcy  are  bailt.  tf  others 
cboQie  to  thio  their  anaor  in  order  to  get  $peed  let  them  do  ft»  aad 
when  the  day  of  baolc  comes  they  cao  nm  avay  or  get  whipped  jast  as 
they  preiier:  they  smonnt  to  tbe  same  thing  wbee  yoa  consider  the  oh- 
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lects  of  a  naval  campaign.  Make  the  distinction  between  the  battleship 
and  the  cruiser  clear  and  distinct.  Heavy  armor,  heavy  guns,  and  mod- 
erate speed,  with  great  manceuvering  qualities,  the  features  of  one;  great 
speed  and  coal  endurance  the  features  of  the  other,  with  as  much  armor 
and  battery  as  possible;  but  above  all  things  stick  to  the  moderate  speed 
for  the  battleship,  because  it  is  the  attempt  to  get  away  from  it  that 
makes  of  her  an  indiflFerent  armored  cruiser. 

The  craie  for  rapid  fire  in  armor-piercing  guns  has  had  its  share 
also  in  the  retrograde  movement  in  our  tatcr  battleships.  I  do  not 
for  a  moment  doubt  or  discount  the  value  oi  rapid  fire  up  to  a  certain 
point,  but  beyond  that  point  it  has  absolutely  no  value  and  will  only 
deafen  men  and  overheat  the  guns.  A  well-sustained,  accurate  Jire  of 
moderate  rapidity  will  win  over  the  unevenly  sustained  and  inaccurate 
fire  that  must  foltow  the  effort  to  fire  with  the  greatest  possible  rapidity. 

It  would  have  been  only  reasonable  to  expect  that,  as  armor  was  made 
more  perfect  and  more  difficult  to  penetrate,  we  would  find  more  armor- 
piercing  guns  in  our  new  ships,  but  such  is  not  the  case,  On  the  con- 
trary, we  find  the  ra-inch  instead  of  the  13-inch,  and  the  number  of  8-inch 
reduced,  as  in  the  case  of  the  Alabama  and  lUinoia,  in  favor  of  the  rapid- 
fire  6-inch,  a  purely  cruiser  gun,  in  my  opinion,  and  one  that  certainly 
cannot  pierce  the  armor  now  being  generally  put  on  foreign  battleships 
outside  torpedo  range. 

In  conclusion,  let  us  come  back  to  the  sound  principles  as  shown  in 
our  first  battleship — a  few  more  guns  and  a  little  more  armor  than 
others  have.  Let  otir  constructors  bend  their  minds  and  energies  to 
giving  us  a  ship  of  about  15,000  tons  with  armor  protection  for  the  entire 
ship;  speed  sixteen  knots  sustained  at  sea,  and  the  following  battery 
as  near  as  may  be;  , 

Four  13-inch  guns,  ii!  turrelSf  forward  and  aft. 

Twelve  8-inch  guns  in  broadside,  with  sufiRcient  splinter  protection 
but  no  turrets.  Four  of  these  guns  to  be  capable  of  firing  directly  ahead 
and  four  astern,  and  all  so  arranged  that  they  may  be  worked  entirely 
by  hand  in  case  of  necessity. 

Twenty-five  to  thirty  So-caliber  *i4-pounders,  and  such  smaller  guns 
for  torpedo  defense  as  can  be  properly  installed. 

We  can  have  such  a  ship,  I  am  sure,  if  we  arc  willing  to  take  her  with 
a  speed  of  sixteen  knoU. 

Licutenaat-Commander  J.  B.  Murdock,  U.  S.  N.— ^The  very  pertinent 
questions  with  which  Mr.  Taylor  closes  his  article  open  up  the  whole 
question  of  armored  ships.  The  status  of  the  battleship  is  becoming 
fixed.  Naval  opinion  the  world  over  seems  to  be  settling  towards  the 
adoption  of  the  twelve-inch  gun  as  the  maximum  caliber.  These  are 
supported  by  a  broadside  battery  of  six-inch,  generally  in  a  casemate. 
After  building  several  ships  of  this  type,  we  have  reverted  to  the  eight- 
inch  gun  in  turrets  in  addition  to  the  two  other  calibers.  I  think  this 
change  as  outlined  In  the  new  battleships  is  most  saiisfactory  to  the 
service.    The  eight-inch  has  always  been  a  favorite  in  our  navy,  and 
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since  the  Spanish  war  is  more  of  one  than  ever.  The  battery  design  of 
the  Virginia  is  formidable,  and  the  ship,  from  our  point  of  view,  is  fully 
able  to  carry  her  guns.  The  type  to  me  seems  most  satisfactory,  not 
excelled,  in  fact,  by  any  afloat. 

The  armored  cruiser  is  more  the  result  of  compromise  between  con- 
victing conditions  than  any  other  class  of  ship,  and  as  a  result  there  are 
numberless  very  diflferent  types  in  existence  in  different  navies. 
Standard  there  is  none,  but  it  is  all  essential  that  the  vessels  designed 
tor  any  navy  should  be  adapted  to  its  necessities.  In  our  methods  of 
construction  we  are  more  in  touch  with  the  British  than  with  any 
other  nation,  and  many  of  our  ships,  the  Maryland  perhaps  among 
others,  have  been  designed  as  improvements  on  British  types.  This 
is  wise  or  not,  just  as  the  needs  of  our  service  may  agree  with  or  differ 
(Tom  those  of  the  British  navy,  and  it  is  as  well  that  wc  should  study  the 
whole  world  of  naval  construction.  Thus  the  Italian  built  Colon  has 
been  greatly  admired  in  our  service  as  an  admirable  type  of  armored 
cruiser,  combining  apparently  all  necessary  qualities  on  very  smalt  dis- 
placement. 

In  1893  Great  Britain  laid  down  ten  armored  cruisers  of  a  size  and 
speed  greatly  superior  to  any  existing.  There  were  six  of  the  Cressy 
Class  of  about  12.000  tons  and  four  of  the  Drake  class  of  14,000.  The 
two  types  were  designed  for  21  and  23  knots  respectively,  and  their 
evolution  is  largely  due  to  the  construction  of  fast  French  armored 
cruisers  built  as  commerce-destroyers.  British  trade  has  already  been 
a  favorite  object  of  French  naval  attack,  and  if  war  should  ever  arise 
between  the  two  powers,  the  ancient  practice  of  conimerce-destroying 
would  be  again  brought  forward  under  the  fancy  that  it  was  war. 

If  France  builds  men-of'war  for  any  such  purpose,  the  possibilities 
arising  therefrom  must  of  course  be  considered  by  the  Admiralty.  Hence 
the  cruisers  of  i8g8. 

It  does  not  seem  to  me  to  be  sound  policy  for  us  to  follow  any  other 
nation  in  our  construction.  While  it  may  be  a  source  of  gratification 
to  our  designers  to  improve  on  a  type  which  is  recognized  by  every- 
one as  very  good,  or  to  the  nation  at  large  to  know  that  it  possesses 
the  biggest  or  fastest  man-of-war  afloat,  it  is  unquestionable  that  these 
laudable  ambitions  may  load  our  navy  list  with  freaks  and  frauds — 
sblps  absolutely  lacking  in  naval  efficiency.  Let  us  rather  study  our 
necessities  and  act  accordingly.  First  and  foremost  arc  the  demands 
liable  to  be  made  on  the  navy  by  the  country.  Apart  from  the  vital 
importance  of  keeping  an  enemy  away  from  our  coast,  we  are  entering 
as  a  world  power  on  complications  undreamed  of  ten  years  ago,  and  the 
possibitity  of  hostilities  in  any  or  all  parts  of  the  world  shows  that  tbe 
work  of  the  navy  will  be  arduous  i!  war  should  arise  with  any  first-class 
power.  The  loss  of  the  command  of  the  sea  may  involve  the  loss  of 
any  of  our  outlying  possessions,  and  communication  can  be  kept  up 
only  by  having  a  powerful  naval  force  at  any  and  every  threatened 
point.  The  best  of  officers  can  do  nothing  without  ships,  and  he  must 
have  not  only  enough,  but  ihey  must  be  of  the  right  kind  as  well. 
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If  we  glance  over  the  world,  examining  the  numerous  places  at  whicit 
we  may  come  in  contact  with  other  naval  powers,  and  then  analyze 
each  case,  we  will  find  everywhere  the  demands  are  practically  the 
same.  We  will  need,  when  war  comes,  good  honest  fighting  ships — 
ships  that  not  only  show  the  flag,  but  can  uphold  it  in  a  general  fleet 
action.  Auxiliaries,  scouts,  cruisers,  torpedo-boat  destroyers  and  tor- 
pedo-boats will  all  have  their  places,  but  no  one,  nor  all  together,  can 
decide  a  tiaval  campaign.  That  must  be  done  by  the  fighting  ship  par 
excellence.  As  we  have  no  commerce  to  protect  and  have  outgrown 
the  aberration  which  induced  us  to  build  the  Columbia  and  Minneapolis. 
we  have  no  call  to  build  any  vessel  for  patrolling  our  trade  routes  or 
attacking  an  enemy's. 

To  my  mind,  this  is  so  clear  that  any  armored  vessel  built  for  our 
navy  appears  as  useless  if  she  is  not  a  fighting  vessel.  Instead  of 
armored  cruiser,  I  prefer  to  use  the  term  "  battle  cruiser,"  to  represent 
a  vessel  having  the  speed  of  a  cruiser,  but  yet  so  designed  as  to  be  able 
to  take  a  place  in  the  line  of  battle  in  a  fleet  action  and  give  a  good 
account  of  herself.  She  must  have  speed,  and  by  providing  small  ves- 
sels of  this  class. — fast  second-class  battleships  if  you  will^ — an  unwiUing 
enemy  could  be  chased,  harassed  and  very  probably  detained  until  he 
could  be  brought  to  action.  A  "  battle  cruiser  "  of  this  type  would  have 
a  greatly  increased  radius  of  action  over  the  heavy  battleship,  and 
could  do  a  thousand  things  much  better.  The  work  of  the  New  York 
in  the  Spanish  war  is  a  justification  to  us  for  the  "  battle  cruiser "  be- 
yond any  argument. 

If  this  reasoning  is  correct,  our  "  battle  cruiser  "  must  possess  the  fol- 
lowing main  qualifications:  First,  speed,  at  present  set  at  22  knots; 
second,  sufficient  gun  power  to  be  able  to  give  heavy  blows  against  bat- 
tleships in  action,  and  third,  enough  armored  protection  to  give  the 
ship  a  chance  for  life  even  when  opposed  to  much  more  powerful  foes. 
Small  guns  and  thin  armor  must  be  shunned,  as  unfitting  the  ship 
for  actual  battle.  As  in  the  old  days,  90-  and  74-gun  ships  fought  in  the 
same  battle-line,  so  to-day  there  is  nothing  inconceivable  in  having 
battleships  and  "  battle  cruisers  "  similarly  associated,  provided  thf  latter 
are  built  for  the  purpose.  1  see  no  reason  why  we  should  not  adopt  the 
rule  that  every  ship  on  which  armor  is  placed  should  be  designed  to 
fight  in  company  with  battleships,  and  am  sure  that  in  this  way  we  can 
secure  the  best  return  lo  the  nation  for  its  money.  Can  we  ailord  to 
spend  millions  on  a  ship  that  cannot  fight? 

With  these  general  ideas  in  my  mind,  I  am  not  enamored  with  the 
Maryland  type.  They  are  powerful  vessels  and  possess  great  oflfensive 
and  defensive  strength,  but  not  to  my  mind  as  much  as  they  should, 
or  as  much  as  could  be  given  them.  A  solid  citadel  of  five-inch  Krupp 
Steel  covering  all  gun  positions  is  admirable,  and  is  much  stronger  than 
that  possessed  by  most  battleships  now  in  service  for  their  broadside 
battery.  The  Maryland,  however,  is  not  only  liable  to  meet  ships  now 
in  commission  hut  others  building,  as  well  as  many  not  yet  laid  down, 
and  her  design  should  have  every  possible  improvement  to  forestall,  as 
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far  as  may  be,  future  advances  in  construction  and  ordnance.  Now,  as 
a  fact,  we  Bitd  that  the  Italians  and  Japanese  are  designing  their  latest 
vessels  with  six-inch  plates.  A  still  worse  feature  of  contemporary  for- 
eign design  is  the  fact  that  other  nations  are  using  heavier  guns  behind 
their  thicker  armor.  The  Maryland's  six-inch  guns  are  powerful 
weapons,  but  ar«  weak  against  th«  six-inch  armor  we  find  on  foreign 
ships,  while  their  eight-  or  nine-inch  guns  would  penetrate  hers  with 
comparative  ease.  A  ship  must  not  be  not  only  inherently  good,  but 
must  rank  high  among  her  contemporaries. 

In  order  to  fairly  test  the  Maryland,  let  us  compare  her  directly  with 
skips  either  existing  or  laid  down.  Many  of  the  former  have  Harvey 
[steel  instead  of  Krupp,  and,  in  the  comparisons  made,  will  be  credited 
with  Krupp  in  order  to  bring  them  up  to  the  same  date  as  the  Mary- 
land. The  data  given  in  the  report  of  the  Chief  of  Bureau  of  Ordnance 
for  l8gQ  wit!  be  used  as  a  basis.  He  gives  the  following  perforations 
of  Krupp  armor  En  inches  by  our  latest  type  of  guns: 

At  tooo  yarili.     Ac  tooa  yards,     Ac  jooo  yirdi. 

8-inch,   Mark   V io.44  9.34  S.25 

6-   "  "     VI    .,... 7,38  6.14  5-3 

One  of  the  best  of  recent  ships  is  the  Asama  of  the  Japanese  navy. 
Giving  her  the  Krupp  armor  that  is  actually  going  on  later  ships  of  her 
dass,  we  tind  that  she  has  the  same  speed  and  armament  as  the  Mary- 
land, while  her  gun  positions  are  protected  by  six-inch  armor  instead 
of  five.  Four  six-inch  guns  are  without  armor,  and  her  battery  power 
is  thus  brought  below  that  of  the  Maryland.  At  jooo  yards,  however, 
she  has  fourteen  protected  guns  that  could  penetrate  the  latter's  armor, 
while  her  own  armor  is  liable  to  injury  only  from  the  four  eight-inch 
guns  of  the  Maryland.  It  is  difficult  to  avoid  the  conclusion  that  the 
Asama  is  the  better  fighting  ship,  yet  she  is  o(  40OO  tons  less  displace- 
ment  and  probably  cost  a  million  dollars  less. 

In  comparison  with  the  latest  German  cruiser,  the  Prinz  Hetnrich, 
there  is  some  uncertainty  as  to  whether  the  six-inch  guns  of  the  latter 
have  four-  or  six-inch  armor.    Assuming  the  latter  to  be  the  case,  we 
find   the   same   state   of   affairs   existing   as   with   the   Asama.     At   3000 
yards   the    German   has    twelve   gun&  that   can    pierce   his    adversary's 
armor  as  against  four  of  the  latter  that  can  injure  him.     As  the  Mary- 
,land  has  the  advantage  of  a  knot  and  a  half  speed,  she  could  close  to  a 
.tange    where   her    battery    would   become   effective,    but   as   her   great 
|iength  makes  her  unhandy  in  manceuvering  as  compared  with  her  ad* 
fversary,  the  latter  might  succeed  in  torpedoing  her.     In   this  case  the 
[issue  between  the  two  ships  is  by  no  means  certain,  but  the  Maryland  is 
tons  the  largest  and  cost  at  least  a  million  dollars  more. 
Coming  to   ships   still  on   paper,   we  find   the   Amalfi  class   in   Italy. 
!The  scheme  of  development  of  this  class  is  to  obtain  22  knots,  with  six- 
inch  armor  protection  and  eight-inch  guns  on  moderate  displacement. 
There  is  some  doubt  as  to  the  exact  form  the  type  will  finally  develop, 
Am  kt  us  assume  that  given  in  the  Naval  Intelligence  Annual  for  1900. 
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as  it  is  not  impossible.  Here  we  find  our  adversary  as  having  the  same 
speed  as  the  Maryland  and  with  a  battery  of  twelve  eight-inch  guns, 
capable  of  piercing  all  her  armor  at  any  practical  fighting  range,  while 
our  ship  can  use  only  four  guns  with  any  effect  beyond  2000  yards.  To 
accomplish  anything  it  will  be  necessary  to  close,  but  our  smaller  and 
equally  fast  antagonist  can  easily  out-manoeuver  us  and  choose  his  own 
position.  As  before,  we  find  the  Maryland  straggUng  unsucceBsfully 
•with  a  smaller  antagonist. 

The  British  Drake  and  Cressy  classes  have  light  armor  over  their 
sijt-inch  guns,  but  carry  two  9.2  guns  apiece.  The  former  is  probably 
more  powerful  than  the  Maryland  as  having  a  knot  more  speed.  It 
is  noticeable  that  both  of  them  have  been  criticised  ia  Great  Britain  as 
lacking  fighting  power. 

It  may  be  gratifying  to  know  that  our  new  type  of  cruisers  could 
probably  defeat  the  New  York  and  Brooklyn  at  once,  but  they  are  not 
of  her  date.  What  we  should  seek  is  the  greatest  Sghting  eMcitncy 
(this  includes  speed  and  handiness,  as  wet)  as  battery  and  armor)  on  a 
given  displacement.  Has  this  problem  been  solved  in  the  Maryland? 
Let  us  take  her  sister  ship,  the  Colorado,  and  modify  her  as  follows: 
Shorten  the  citadel  about  one-fourth  so  as  to  allow  it  to  have  six  inches 
of  armor  throughout.  Remove  two  of  the  six-inch  guns  on  the  gun 
deck.  Replace  the  four  six-inch  guns  on  the  main  deck  by  eight-inch 
and  give  them  six  inches  of  armor  protection;  change  nothing  else.  We 
have  slightly  increased  the  weight  but  imperceptibly,  and  the  two  ships 
would  have  the  iame  speed.    We  have  now: 

Maryland,  CeloA^o. 

Speed,     displacement,     stores, 
armor  Belt,  etc.... ....... .  The  same  in  both. 

Battery /    *  ^'''^^-  ^  ^'"^'*- 

\  14  6-inch.  8  6-inch. 

Armor  over  8-inch  guns-  .....      6^4  6}4 

Armor  over  6-inch  guns $  6 

The  Colorado,  by  keeping  outside  2000  yards,  would  have  compara- 
tive immunity  from  the  Maryland's  six-inch  gitns,  while  all  of  her  own 
would  be  effective  against  the  latter's  citadel  up  to  3t»o-  I  think  this 
Colorado  by  far  the  belter  ship  of  the  two,  and  strong  enough  to 
meet  foreign  ships. 

To  come  down  to  Mr.  Taylor's  questions.  I  would  not  build  any  more 
Marylands  at  all.  Powerful  as  they  are,  they  are  too  cumbersome  for 
manceuvering,  and  not  strong  enough  either  offensively  or  defensively 
for  the  line  of  battle.  They  would,  moreover,  be  a  nuisance  in  a  squadron 
from  their  clumsiness.  Recognizing  their  unquestionably  good  points 
as  I  do,  they  do  not  seem  to  conform  to  the  requirements  o(  our  ser- 
vice for  practical  fighting  ships. 

I  believe  that  our  latest  type  battleships  are  fast  enough  and  big 
enough  to  answer  all  demands.  There  is,  as  already  stated,  an  ever- 
existent  demand  to  build  something  bigger,  and,  hence,  more  powerful 


than  anything  in  existence,  and  although  the  British  Admiralty  is  con- 
servative in  its  policy  of  construction,  we  read  of  its  laying  down 
i8,ooo-ton  battleships.  Let  ug  resist  the  temptation  to  improve  on  this 
type.  We  are  getting  a  long  distance  away  Irom  the  idea  of  handiness, 
and  yet  good  manceuvering  power  is  one  of  the  essentials  in  a  fleet 
action,  as  important  perhaps  as  speed.  In  the  long  naval  wars  of  the 
Napoleonic  era.  Great  Britain  left  big  ships  to  her  adversaries,  and  did 
most  of  her  fighting  with  her  74's.  This  class  won  at  tlie  Nile,  St.  Vin- 
cent and  Trafalgar,  and  British  officers  of  the  day  laughed  at  the  un- 
wteldiness  of  the  Santissima  Trinidad,  Orient  and  other  leviathans.  la 
there  not  a  lesson  here  for  us  to  bear  in  mind? 

Although  outside  the  discussion  proposed  by  Mr,  Taylor,  it  is  notice- 
able that  every  criticism  I  have  suggested  against  the  Maryland  class 
applies  with  still  more  force  to  the  St.  Louis.  The  latter  has  four-inch 
armor  and  no  gun  larger  than  a  six-inch.  It  is  no  argument,  however 
true  it  may  be,  to  say  that  the  new  six-inch  is  as  powerful  as  the  old 
eight-inch.  We  should  not  arm  our  new  ships  to  compete  with  old 
types,  but  ought  to  make  them  fit  adversaries  for  any  of  their  date  and 
displacement  in  the  world.  The  St.  Louis  would  have  a  poor  chance  in 
a  combat  with  the  Asama  or  Amalfi  of  the  same  size,  as  they  could 
riddle  her  at  a  range  of  3000  yards,  while  their  own  armor  would  defy 
ber  six-inch  guns.  It  would  be  almost  like  fighting  a  wooden  ship 
against  an  armor-dad.  I  believe  that  the  St.  Louis  could  be  easily 
modified  on  her  present  displacement  to  carry  eight  eight-inch  and 
four  six-inch  all  behind  six-tnch  armor.  Would  she  not  be  a  vastly  more 
efficient  ship  for  our  navy?  Under  this  construction  she  could  take  her 
place  in  the  line  of  battle  and  penetrate  the  casemates  of  any  existing 
battleship  at  ranges  up  to  5000  yards,  or  the  turrets  of  half  of  them 
3t  2000.  To  be  sure  she  might  suffer  herself,  but  it  would  take  the  main 
battery,  twelve-  or  thirteen-inch  guns,  of  any  but  the  most  recent  battle- 
ships, to  do  her  serious  injury. 

My  answer  to  Mr.  Taylor's  questions  is,  therefore,  a  compromise. 
I  would  build  nothing  larger  or  faster  than  the  Virginia,  but  would 
develop  a  smaller  and  handy  battle  cruiser  of  about  9500  tons.  If  the 
money  for  eight  Virginias  were  put  at  my  disposition,  I  believe  the 
demands  of  our  national  policy  would  be  better  met  at  present  by  five 
Virginias  and  five  St.  Louis,  modified  as  above.  This  would  give  u$ 
ten  fighting  ships,  every  one  available  for  battle,  and  five  as  well  adapted 
for  ordinary  service  as  the  New  York  and  Brooklyn  have  abown  them- 
sctves  to  be. 

Mr,  Taylor  would  call  this  a  revision  to  an  old  type,  but  it  is,  I  believe, 
the  true  policy  for  us  to  follow. 


Captain  Caspar  F.  Goodrich,  U.  S.  N.^In  my  judgment,  no  more 
important  article  than  this  has  ever  been  published  in  the  Proceed! ifcs 
cv  THE  NAVAt  iNSTiTiJTE.  I  have  but  one  regret  in  connection  with  it 
— that  it  was  not  written  and  printed  several  years  ago.  That  it  will 
prove  epoch-making  I  have  no  hesitation  in  predicting. 
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My  answers  to  the  questions  with  which  Mr,  Taylor  concludes  hts 
interesting  and  instructive  exhibit  of  facts  are  as  follows: 

To  the  first,  emphatically,  "No;  we  are  not  warranted  in  continuing 
to  build  at  the  same  {or  any]  time  vessels  o(  so  nearly  the  same  siie 
and  cost,  and  difFcring  so  widely  in  other  respects,  as  the  Maryland  and 
Virginia." 

To  the  second,  emphatically.  "  No;  it  is  neither  consistent  nor  lo^cal 
to  increase  again  the  speed  of  our  battleships  to,  say,  21  knots." 

To  the  alternate  form  of  his  question  I  answer  emphatically  that  it 
would  not  be  well  to  build  cither  four  Virginias  and  five  Marylands, 
or  eight  Virginias  or  seven  Virginias  of  21  knots'  trial  speed.  "  Of 
two  evils,  choose — neither  *' — so  spoke  a  wise  old  lady  of  Puritan  stock. 

Let  us  endeavor  to  put  the  case  on  a  war  footmg.  Admiral  Blank 
commands  our  fleet,  with  which  he  has  to  meet  the  powerful  squadrons 
of  our  adversary,  the  Emperor  of  the  Antipodes.  He  is  given  by  the 
conventional  fairy  the  fulfjlment  of  a  wish.  He  may  call  for  such  ships, 
in  type  and  number,  as  he  thinks  best  suited  to  his  wants,  provided, 
however,  they  do  not  cost  more  in  the  aggregate  than  the  amounts 
allotted  tor  shipbuilding  in  the  annual  appropriations  of  the  past  few 
years.  What  form  will  his  wish  take.  How  will  he  ask  that  these  vast 
sums  had  been  spent?  Having  this  superhuman  power,  will  he  create 
such  a  fleet  as  we  have  been  preparing  for  him?  If  we  can  guess  these 
riddles,  we  shall  be  in  a  position  to  reply  intelligently  to  Mr.  Taylor's 
queries. 

In  the  Maine  class,  the  displacement  of  our  battleships  took  on  a 
notable  increase,  and  this  growth  has  steadily  continued  in  later  de- 
signs, while  the  armored  cruisers  have  jumped  from  the  Brooklyn's 
gaoo  tons  to  the  astonishing  figure  of  14,000  tons  in  the  Maryland.  Ad- 
miral Blank,  knowing  these  things,  does  a  little  mental  arithmetic, 
which  shows  him  that  by  keeping  to  the  dimensions  of  the  Iowa,  for 
example,  he  would  have  saved  on  the  five  classes  of  armored  vessels 
represented  by  the  Maine,  Georgia,  Virginia,  California  and  Maryland, 
no  less  than  35.740  tons,  enough  to  add  three  Illinois  to  his  command. 
He  would,  moreover,  have  a  homogeneous  fleet  composed  of  units 
practically  identical  in  dimensions,  in  battery  power  and  battery  distri- 
bution (even  with  the  widest  latitude  for  variations  in  details)  and, 
most  important  of  all.  absolutely  identical  in  tactical  qualities.  By  the 
plan  we  have  followed.  Admiral  Blank  has  lost  three  good  ships,  carry- 
ing 54  or  more  guns  in  their  main  batteries.  And  what  has  he  gained 
in  their  stead?  A  knot  or  two  more  speed  in  the  later  vessels  and 
some  hermaphrodite  affairs,  called  armored  cruisers,  for  which  he  can 
find  no  place  in  his  line  of  battle,  and  this  at  a  time  when  he  needs  all 
the  fighting  craft  available  and  more  too.  Ii  Admiral  Blank  is  a  good 
American,  he  has  surely  studied  Captain  Mahan's  essays,  and  he  has 
read  that  numbers  are  needed  to  crush — numbers  of  ships,  numbers  of 
guns,  numbers  of  men.  He  will  find  nowhere  in  the  writings  of  that 
eminent  authority  any  suggestion  that  especially  high  speed  is  essential 
in  a  battleship.    What  is  decided  by  speed  is  a  race — not  a  fight.    It 
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peared  in  certain  European  navies;  so,  of  course,  wc  must  have  them 
too.  The  logic  is  very  clear,  it  will  be  perceived,  and  it  has  proved 
convincing,  but  a  defender  of  the  type  on  purely  tactical  grounds  has 
never,  so  far  as  1  know,  stepped  into  the  arena  to  champion  Iheir  cause, 
I  wish  he  had.  In  1895,  in  a  lecture  at  the  Naval  War  College,  I  used 
these  words: 

"  Of  the  armored  cruiser,  I  confess,  with  deep  regret,  my  inability  to 
treat.  I  can  find  no  logical  place  for  her  in  the  fleet.  She  is  less  than 
a  battleship  and  more  than  a  cruiser.  She  is  a  compromise,  with  all  the 
disadvantages  which  compromises  present.  Her  speed  is  immense, 
true,  but  that  follows  from  her  displacement  and  horse-power,  not  from 
her  military  features  which  are  largely  sacrificed  to  speed." 

No  tactical  study  of  the  type  has  come  to  my  notice,  and  nothing  has 
happened  since  the  time  those  words  were  written  to  remove  my  grave 
doubts  as  to  the  merits  of  the  armored  cruiser. 

If  anything  at  all  was  demonstrated  beyond  peradventure  at  Santiago, 
it  was  the  helpless,  hopeless  inferiority  of  the  armored  cruiser  to  the 
battleship,  yet  six  more  of  the  type,  all  as  big  as  battleships  and  costing 
practically  as  much  money,  have  been  designed  and  contracted  for  since 
the  treaty  of  peace  with  Spain.  I  can  not  understand  such  obstinate 
clinging  to  a  class  discredited  in  actual  warfare,  and  I  regret,  beyond 
measure,  the  diversion  of  so  much  money  from  the  paramount  aim  of  a 
navy — strength  in  its  line  of  battle. 

Mr.  Taylor  has  done  the  navy  a  lasting  and  a  notable  service  in  sug'^ 
gesting  that  we  pull  up  and  do  a  little  thinking  before  plunging  in  too 
deeply.  Personally,  I  am  confident  that  the  fear  he  hints  at  rather  than 
expresses  will  be  realised,  and  that  we  shall  all  be  sorry  for  having  run 
to  an  extreme.  No  one  will  appreciate  this  error  more  than  Admiral 
Blank,  for,  unhappily,  the  good  fairy  of  fiction  will  not  appear  at  the 
critical  moment  to  rescue  him  from  his  embarrassment  by  turning  hia 
job  lot  of  ships,  each  of  which  is  freely  admitted  to  be  admirable  in 
itself,  into  what  alone  he  needs  so  urgently— a  homogeneous  fleet. 
While  Admiral  Blank  w^ill  do  the  best  he  can  with  the  tools  at  hand, 
he  will  roundly  anathernatize  those  who,  having  the  means  and  the 
opportunity,  failed  to  provide  him  with  properly  equalized  units,  and 
if  he  thrashes  his  opponent,  as  we  fondly  hope  he  will,  tt  will  be  in 
spite  ol,  rather  than  on  account  of,  our  erratic  building  programme. 

Commander  Richard  Watnwhight,  U.  S.  N.— Naval  Constructor 
Taylor's  paper  is  most  valuable  from  the  clear  manner  in  which  he  has 
presented  the  facts.  It  will  prove  far  more  valuable  if  it  aids  tn  settling 
the  types  of  vessels  to  be  built,  according  to  some  tactical  rules. 

Since  the  new  chief  constructor  has  come  into  office  the  fallacy  of 
sheathing  battleships  has  been  killed,  and  we  may  hope  for  the  burial 
of  *'  fire-proof "  wood,  A  still  greater  victory  for  sound  knowledge, 
both  of  theory  and  practice,  vifill  be  the  designing  of  ships  for  certain 
tactical  uses  within  reasonably  definite  limits. 

For  many  years  we  have  been  designing  new  vessels,  each  one  being 
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marc  or  less  superior  to  its  predecessoi'  oi  the  same  type,  and  this 
superiority  has  been  largely  made  possible  by  increased  displacemeat. 
Better  guns,  better  armor,  better  engines  and  better  forms  have  not 
beett  suJl^cient,  but  greater  disptacement  has  been  required.  I  believe 
we  have  reached  the  hmit  of  size,  if  we  have  not  passed  it.  Our  future 
improvcinents  should  not  be  in  the  line  of  increased  displacement. 

I  do  not  believe  we  would  be  warranted  in  continuing  to  build  more 
Marj'l^i'^s,  and  I  do  not  believe  we  would  be  warranted  in  buiiding 
larger  Vtrginias.  It  is  not  very  difficult  to  show  the  strategical  and 
tactical  advantages  of  high  speed.  To  me  the  need  for  armored  cruisers 
is  as  apparent,  although  the  reasons  for  holding  this  belief  are  not  so 
easily  pointed  out.  Nothing  is  so  clear  as  the  strategic  advantages  of 
«peed.  The  tactical  advantage  of  being  able  to  force  yoar  enemy  to 
fight  is  also  apparent.  But  there  is  an  additional  tactical  advantage 
in  superior  speed,  in  fleet  actions  or  in  single  combat,  of  being  able  to 
concentrate  a  greater  number  of  guns  on  a  given  point  than  your 
enemy.  In  a  single  ship  with  greater  speed  you  can  present  beam  fire 
to  your  opponent's  end  fire,  and  in  a  fleet  you  can  present  beam  fire  of 
a  number  of  ships  to  the  end  fire  of  a  few  of  your  opponent's  ships. 
Certainly  you  can  make  too  great  a  sacrifice  for  speed.  There  will  be 
little  use  in  bringing  the  guns  of  a  greater  number  of  ships  to  bear  on 
the  enemy  if  it  still  leaves  you  with  fewer  guns  and  less  well  defended. 

All  will  admit  that  it  is  necessary  to  have  some  type  of  vessel  that 
wUI  bear  the  same  relation  to  the  modern  battleship  that  the  frigate  did 
to  the  old  line  of  battleship,  The  divergence  of  opinion  arises  when  an 
attempt  is  made  to  outline  the  type.  I  believe  that  the  armored  cruiser 
should  take  the  place  of  the  frigate.  Many  give  this  place  to  the  pro- 
tected cruiser,  not  the  most  recent  protected  cruisers  which  are  armored, 
but  to  those  protected  by  armored  decks  alone.  Some  will  go  further 
than  this  and  use  the  auxiliary  vessel  for  that  purpose,  where  none 
of  the  displacement  is  sacrificed  for  protection  and  very  little  for  arina- 
mcnl.  These  latter  arc  admirably  adapted  for  a  portion  of  the  work 
itloited  to  a  frigate,  as  they  have  a  very  large  steaming  radius.  The 
objection  to  both  auxiliaries  and  to  protected  cruisers  is  their  want  of 
fiufHcient  protection  to  enable  them  to  run  necessary  risks  with  reason- 
able chance  of  success.  Armored  cruisers  should  have  sufficient  pro- 
tection to  encounter  the  6re  of  one  or  more  battleships  at  long  range, 
and  their  own  class  at  short  range,  with  some  chance  of  getting  away 
with  the  information  gained.  To  be  able  to  close  in  with  an  enemy's 
vessels  so  as  to  gain  accurate  information  and  to  tow  a  damaged  battle- 
ship out  of  action,  they  should  have  slightly  superior  speed  to  battle- 
ships of  the  same  date  and  a  larger  steaming  radius.  An  improved 
Colon,  with  battery  as  in  the  San  Martin,  particularly  if  the  oil  jet  for 
high  speed  is  a  success,  about  fits  my  idea  of  an  armored  cruiser. 

While  certain  individual  vessels  may  prove  wonderfully  successful  in 
unusual  circumstances,  the  sound  general  rule  for  war  vessels  would  be 
never  to  build  vessels  of  a  type  such  as  must  run  away  from  smaller 
vessels;   Marytatids  to  run  away  from  Oregona,  or  Columbias  to  run 
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away  from  a  Texas.  The  feet  of  the  army  are  most  important  to  the 
general,  but  battles  will  never  be  won  by  showing  the  enemy  your  heels. 
To  carry  out  this  rule,  protected  vessels,  if  built,  should  not  be  above 
six  thousand  tons  displacement,  armored  cruisers  not  above  eight  thou- 
sand; after  that,  all  should  be  battleships.  The  more  nearly  these  latter 
can  be  made  of  the  same  tactical  qualities  the  stronger  they  wiil  be  when 
grouped   together. 

Captain  Walker,  in  the  September  number  of  the  Proceedings,  says, 
speaking  of  the  modern  armored  cruiser:  "Her  role  in  a  nation's  fleet 
is  assumed  to  be  that  of  a  vessel  possessing  in  a  high  degree  offensive 
and  defensive  qualities,  with  the  capacity  of  delivering  her  attack  at 
points  far  distant  from  her  base  in  the  least  space  of  time."  The  latest 
armored  cruisers  do  not  possess  in  a  high  degree  offensive  or  defensive 
qualities,  and  the  only  justification  for  the  sacrifices  made  to  speed 
would  be  to  insure  that  the  enemy  was  weak  where  the  attack  was  to  be 
delivered. 

A  study  of  naval  tactics  justices  the  existence  of  torpedo-boats,  de> 
stroyers,  light-draft  gunboats,  small  armored  cruisers,  and  battleships. 
Uses  can  be  found  for  other  types,  but  they  can  only  be  justified  by 
exceptional  circumstances  and  not  by  the  ordinary  course  of  events  in 
time  of  war. 

Prof.  P.  R.  Alger,  U.  S,  N. — Mr,  Taylor's  paper  is  a  challenge  to 
show  cause  for  a  belief  in  the  supremacy  of  speed  among  the  factors 
whose  combination  measures  the  offensive  and  defensive  power  of  war- 
ships. Is  the  possession  of  two,  or  even  three,  knots  greater  speed 
an  advantage  sufficient  to  balance  an  overwhelming  superiority  of  gun 
power  and  of  armor  protection?  Certainly  in  the  crucial  test  of  battle, 
superiority  of  speed  would  count  for  almost  nothing  in  comparison 
with  superiority  of  armament.  The  Maryland,  with  fuU  bunkers  and 
full  ammunition  supply,  will  have  a  displacement  of  14,875  tons,  and  is 
a  much  larger  ship  than  any  we  have  thus  far  built.  What  would  the 
country  and  the  world  at  large  think  of  her  commanding  officer  if  he 
should  decline  combat  with  any  single  hostile  ship  he  might  meet? 
Public  opinion  will  demand,  and  rightly,  too,  an  ability  to  fight  com- 
mensurate with  siic  and  cost.  And  yet  what  chance  would  the  Mary- 
land have  if  he  met  a  hostile  Virginia,  and  of  what  possible  advantage 
would  her  greater  speed  be  to  her  excepting  as  enabling  her  to  escape 
certain  defeat  and  destruction  by  flight.  It  is  true  that  more  Mary- 
lands  than  Virginias  can  be  built  for  a  given  sum — Mr.  Taylor  says 
5  of  the  former  as  against  4  of  the  latter  type — but  supposing  a  squadron 
of  5  Marylands  to  engage  a  squadron  of  4  Virginias,  can  anyone  doubt 
the  result?  Only  under  exceptionally  fortuitous  circumstances  could 
any  projectile  fired  by  the  Maryland  pierce  a  vital  part  of  the  Virginia, 
while  every  hit  of  one  of  the  latter's  12-inch  guns  would  do  serious 
damage.  In  fact,  a  vessel  like  the  Virginia,  if  her  armor  were  distrib- 
uted with  a  special  view  to  contend  with  vessels  Uke  the  Maryland. 
might  remain  for  a  long  period  under  the  fire  of  a  whole  squadron  of 
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Marylands  without  suffering  any  serious  diminution  of  offensive  or  de- 
iensive  powers.  As  the  ships  stand,  in  my  opinion,  five  or  even  six 
Maryland^  would  have  no  chance  whatever  in  action  with  four  Virginias. 
Are  there,  then,  in  other  fields  than  that  of  actual  combat,  any  advan- 
tages of  superior  speed  sufficient  to  counterbalance  this  great  inferiority 
in  fighting  power?  I  can  only  say  for  myself  that  I  am  unable  to  find 
them. 


Lieutenant  S.  E.  W.  Kittelle,  U.  S.  N. — In  answer  to  the  questions 
asked  in  Naval  Constructor  Taylor's  article,  I  am  of  the  belief,  for  a 
given  expenditure  of  money,  and  we  shall  probably  always  be  thus 
limited  by  Congress,  that  it  w^ould  be  the  wisest  policy  to  build  seven 
enlarged  Virginias  of  2t  knots  trial  speed,  or  eight  of  the  present  Vir- 
ginia tyiK,  rather  than  a  combination  of  four  Virginias  and  five  Mary- 
lands. 

Our  building  policy,  if  we  had  one,  should  be  based  upon  the  strength 
of  possible  antagonists,  with  a  view  to  providing  a  preponderance  of 
strength  in  our  favor,  Conditions  seem  to  preclude  hostilities  with 
Great  Britain  at  any  time.  Setting  aside  sentiment  and  considering  only 
facts  and  monied  interests,  il  will  be  seen  that  of  England's  annual  con- 
sumption of  breadstuffs,  she  produces  only  it  per  cent  and  imports 
78  per  cent,  of  which  50  per  cent  comes  from  the  United  States,  the 
remaining  28  per  cent  from  Russia  and  Argentina.  This  takes  no  ac- 
count of  the  large  shipments  of  beef  imported  from  the  United  Slates. 
Vast  sums  of  English  capital  are  invested  here  and  much  American 
money  is  being  used  to  develop  English  underground  railroads  and 
other  enterprises.  These  conditions,  coupled  with  a  common  language 
and  a  similarity  of  interests  in  many  ways,  should  be  enough  to  make 
both  nations  avoid  hostilities. 

A  navy  is  needed  to  protect  commerce  and  defend  the  sea  coast  and 
foreign  possessions,  consequently  the  greater  these  interests  are  the 
greater  the  navy  needed  to  defend  them.  As  a  measure  of  commerce, 
the  value  of  exports  may  be  fairly  taken,  as  it  is  the  export  trade  that  \^ 
sought  after.    The  export  statistics  are  as  follows: 

Great  Britain  ..,.,... .$2,648,711,578 

United  States l,i5S4W'3S8 

France    ,..,,........ 926,Q7g,ooo 

Germany , 9o6,,33S.i78 

Russia  , 362,674,000 

From  the  above  alone  it  may  be  argued  that  we  should  have  the 
second  largest  navy,  but  taking  into  consideration  the  exposed  sea  coast 
and  large  distant  colonics  of  France,  and  the  vast  empire  of  Russia, 
with  so  few  seaports  that  without  a  powerful  navy  she  would  be  liable 
10  a  close  blockade,  it  is  believed  that  France  and  Russia  will,  during 
the  next  five  years,  continue  to  hold  the  second  and  third  places 
respectively.  The  present  sea  interests  of  the  United  States  make  it 
necessary  that  we  should  hold  not  lower  than  fourth  place  in  the  mari- 
time strength  of  nation^,  which  place  is  at  present  held  by  Germany. 
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In  order  to  attain  fourtli  place  it  will  be  necessary  to  consider  what 
strength  Germany  will  have  and  to  arrang-f  our  building  program  so 
as  to  give  us  a  somewhat  greater  strength.  The  law  governing  the  buifd- 
ing  program  of  Germany  provides  by  igt6  38  battleships  and  20  armored 
cruisers,  but  the  wording  of  the  law  permits  this  large  fleet  to  be  con- 
structed by  1908,  and  it  is  a  constructive  possibility  to  complete  it  in 
igo6j  if  an  emergency  should  require. 

Our  navy,  therefore,  by  1908  should,  tn  the  Une  of  battle,  be  stronger 
than  that  of  Germany.  We  now  have  r?  battleships  and  11  armored 
cruisers,  buiJt  and  building.  We  should,  by  1908,  have  at  least  38  battle- 
ships and  20  armored  cruisers.  As  Congress  failed  to  authorize  any 
ships  this  year,  we  have  only  seven  years  in  which  to  build  21  battleships 
and  g  artnored  cruisers,  or  at  the  rate  of  3  battleships  and  l  2/7  armored 
cruisers  per  year.  Under  ordinary  conditions,  Congress  will  generally  be 
willing  to  authorize  four  armored  ships  a  year,  and  as  our  ar- 
mored cruisers  are  at  present  more  powerful  than  those  of  Germany,  we 
can  afford  to  ignore  the  question  of  armored  cruisers  for  a  period  of  five 
years  and  build  instead  four  battleships  annually.  In  this  way  we  would, 
in  1906,  have  37  battleships  built  and  building,  a  force  of  suflicient 
strength  to  enable  us  to  pause  to  reconsider  our  building  program,  and 
in  the  next  two  years,  if  conditions  then  require,  build  one  battleship 
and  three  armored  cruisers  yearly,  giving  us  by  1908,  39  battleships  and 
17  armored  cruisers,  built  and  building.  This  leaves  the  United  States 
one  battleship  in  excess  and  three  armored  cruisers  in  arrears  of  Ger- 
many, but  in  each  type  our  ships  art  of  superior  size  and  offensive 
power,  insuring  us  fourth  place  in  the  list  of  naval  powers. 
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Lieutenant  John  M.  Ellicott,  U.  S.  N. — My  views  upon  the  subject 
of  this  paper  will  appear  at  length  in  the  pages  of  the  Proceedikcs  in 
an  article  on  "  Warship  Design  from  a  Tactical  Standpoint."  They  were 
more  briefly  stated  in  an  essay  on  "  The  Composition  of  the  Fleet." 
published  in  the  Proceedings  in  1896  (Vol.  XXII.,  No.  3,  p.  541,  last 
paragraph). 

For  tactical  purposes  we  need  two  or  three  different  elements  in  a 
fighting  force  on  the  sea  just  as  we  do  on  land.  Unfortunately  (from 
a  professional  standpoint)  we  have  had  no  great  fleet  actions  between 
modern  warships  which  fully  demonstrate  in  what  characteristics  the 
elements  should  differ,  yet  such  fleet  engagements  as  recent  history 
records  illustrate  unmistakably,  to  my  mind,  the  special  value  of  armored 
cruisers.  If  the  Japanese  had  had  such  vessels  in  the  battle  of  th« 
Yalu,  one  can  scarcely  believe  that  they  would  have  allowed  the  crippled 
Chinese  warships  to  get  into  Port  Arthur.  Again,  granting  equal  morale 
and  efficiency  to  the  personnel  on  both  sides  at  Santiago,  the  Colon 
would  certainly  have  outstripped  the  Oregon,  and  110  other  vessels  but 
the  New  York  and  Brooklyn  could  have  prevented  her  from  escaping, 
A  Virginia,  in  a  fleet  engagement,  might  with  probability  have  her  bat- 
tery and  guns'  crews  placed  kars  de  conibat,  and  still  be  able  to  retire 
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sm  action  with  unimpaired  speed.  While  in  such  a  conditioHf  how- 
tver,  a  Maryland  from  the  reseire  coutd  pursue  her  and  force  her  to 

{surrender. 

I  am  E  Arm  believer  in  the  comparative  method  of  studying  land  and 
s«a  compaigns,  (or  the  principles  upon  which  each  must  be  based  are 
identical  The  only  extensive  land  campaign  with  up-to-date  weapons 
and  conditions  is  that  which  the  British  are  now  termtnating  in  South 
Africa.  Most  instructive  comments  on  that  campaign  are  now  to  be 
found  in  the  pages  of  (oreign  military  periodicals.     Such  men  as   Cap- 

ktaia  Trimroel  of  the  Austrian   General   Staff,  Count  Sternberg  of  the 

'Austrian  Army  and  Major  Callwelt  of  the  British  Army,  all  of  them 
present  in  South  Africa,  point  out  with  emphasis  that  no  real  progress 
wr3.%  made  against  the  Boers  until  the  British  organized  and  employed 
mounted  infantry.  Prior  to  that  they  sometimes  won  a  battle  at  great 
sacrifice,  but  the  elusive  enemy,  after  a  brief  recuperation,  was  as  ready 
as  ever  for  combat.  As  I  have  tried  to  show,  I  believe  that  just  such 
an  analogous  condition  will  be  found  to  exist  in  future  naval  campaigns, 
and  that  we  will  find  in  our  armored  cruisers  a  much-needed  mounted 
infantry  of  the  sea. 

in  modern  war.  mounted  infantry  cannot  be  dispensed  with  unless 
soldiers  had  the  swiftness  and  endurance  of  horses;  armored  cruisers 
eannot  be  dispensed  with  unless  battleships  can  have  the  highest  warship 

I  radius  and  speed. 


Lieutenant  A.  A.  Ackeeman,  U.  S.  N. — Although  authoritetive  views 
feave  been  specifically  invited  to  this  discussion,  no  presumption  is  in- 
tended in  offering  the  remarks  here  set  down;  they  must  stand  or  fall 
according  to  their  own  merits. 

In  past  discussions,  when  the  present  development  of  neither  battle- 
ship nor  armored  cruiser  was  foretold,  and  when,  least  of  a!l,  did  they 
appear  as  rival  claimants  for  naval  appropriations,  the  writer  favored 
the  building  of  both.  It  was  the  habit  then  to  compare  the  armored 
with  the  unarmored  cruiser,  and  in  that  light  the  reason  for  the  former's 
being  was  clear  and  strong.  It  had  much  of  the  protection  of  the  battle- 
ihip  and  had  lost  not  overmuch  of  the  mobility  and  economic  advan- 
tages of  the  cruiser.  They  were  to  be  marauders,  a  type  of  commerce- 
destroyer,  capable  of  blocking  trade  routes  despite  the  convoying 
cruisers;  able  to  make  sudden  descents  on  unprotected  ports  without 
sulTering  great  hurt  to  themselves. 

Our  ideas  as  to  the  duty  of  the  navy  in  time  of  war  have  greatly 
changed  since  that  time.  A  war  to  be  carried  to  a  speedy  and  successful 
ending  must  be  fought  out.  If  our  naval  strength  is  to  be  frittered 
I  away  in  chasing  the  enemy's  commerce  from  the  seas,  the  war  may  last 
indefinitely.  Such  a  program,  too,  presupposes  a  mean  opponent;  he  is 
expected  to  humble  his  pride  and  sue  for  peace  in  order  to  continue 
trading,  when  it  very  probably  may  have  been  contentions  over  that 
trade  which  caused  the  war.  Judging  from  the  past,  when  it  has  been 
cur  trade  which   suffered   through    this   method   of  warfare,   the   result 
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tends  chiefly  to  exasperate  without  impairing  the  naval  strength  in  any 
marked  degree.  In  fact,  it  turns  peaceful  merchantmen  into  fighting 
bluejackets. 

If  the  enemy  is  to  be  brought  to  a  condition  in  which  he  may  with 
honor  sue  for  peace,  or  relinquish  the  claims  made  against  us,  it  is 
either  because  bis  fighting  strength  is  impaired  or  because  he  finds  that 
he  cannot  impair  ours;  not  because  he  finds  that  he  is  losing  money 
through  the  more  or  less  desultory  capture  of  his  merchantmen.  This 
is  especially  true  of  those  powers  to  whom  the  mere  state  of  war  means 
an  immense  loss  of  trade  with  us. 

A  nation  aroused  and  in  arms  will  not  be  sordid;  even  though  leaders 
may  doubt  the  wisdom  of  continuing  a  war,  the  people,  as  a  people,  onct 
committed  to  a  course  they  believe  to  be  just  will  continue  in  it,  and 
the  only  way  to  peace  lies  through  loss  of  fighting  strength  whether 
the  dollars  have  influence  afterwards  or  not. 

The  opinion  has  grown  to  a  certainty  that  the  first  duty  of  the  navy 
in  time  of  w^ar  is  to  fight.  And  in  carrying  out  that  duty,  whether  to 
await  the  enemy  at  our  own  threshold  or  to  seek  him  out  wherever  he 
may  be  found,  depends  upon  circumstances.  However  that  may  be,  the 
idea  that  our  battleships  are  to  be  relegated  to  the  defense  of  harbors 
cannot  be  tolerated.  They  are  not  as  good  for  the  purpose  as  the  much 
less  costly  and  practically  invulnerable  forts;  their  special  qualities,  only 
obtained  at  vast  expense,  are  thrown  away;  besides  that,  there  never  will 
be  a  sufficient  number  of  them  to  distribute  among  even  a  few  of  our 
greatest  ports  to  be  able  to  meet  such  forces  as  an  enemy  could  con- 
centrate against  thera.  The  conclusion  is  irresistible  that  the  navy  in 
war  must  operate  on  a  grand  plan;  ships  and  fleets  must  work  in  unison. 
For  such  work  those  ships  are  the  best  which  are  most  able  to  carry 
out  their  part  of  the  general  plan;  that  are  able  to  go  where  they  are 
sent  and  to  stay  where  they  are  put  in  spite  of  the  efforts  of  the  enemy. 

We  now  insist  that  our  battleships  shall  cruise,  and  they  do  so,  almost 
at  the  same  speed  and  in  most  cases  as  economically,  or  even  more 
so,  than  the  equally  large  but  weaker  types  to  which  the  armored 
cruisers  have  grown.  The  demand  is  for  a  cruising  battleship,  not  an 
armored  cruiser,  and  lor  this  reason  the  latter  has  sought  constantly  to 
ape  the  former,  and  with  such  success  that  the  only  characterislics  of 
the  cruiser  left  her  are  the  latter's  weakness  in  battery  and  a  comparative 
unprotectton.  It  is  true  that  she  still  retains  an  excess  of  speed  of  three 
knots  over  the  battleship;  that  wil!  be  lost,  however,  as  soon  as  it  is 
decided  to  slightfy  lengthen  the  latter.  On  the  other  hand,  the  cruiser 
has  gained  as  complicated  an  organization,  a  more  numerous  crew  and 
as  great  a  cost  for  maintenance  as  the  heavier  ship. 

Taking  the  matter  less  generally,  the  question  of  cost  may  be  discussed 
first.  Our  people  as  a  rule  do  not  object  to  a  particular  type  of  ship 
primarily  on  account  of  its  cost  so  long  as  they  feel  that  they  are  get- 
ting their  money's  worth.  That  is,  that  the  ship  will  do  what  it  is  in- 
tended to  do,  is  the  best  of  its  class  and  that  the  portion  of  the  appropria- 
tion going  into  profits  is  not  unreasonably  large.    It  h  not  believed  that 


DISCUSSION. 


131 


3ngrcs$  would  hesitate  at  the  difference  in  first  cost  between  a  battle- 


if  convinced  that  Ihc 


;ded  the 


and  an  armored  cruiser 
fanner  more  than  the  latter.  There  are  uses  for  alt  types  from  tugs  to 
battleships,  but  the  work  of  the  last  is  superlatively  important  end  direct, 
while  that  of  all  others  is  subordinate  and  indirect  or  dcsiiltorj'  and  in- 
decisive. 

It  must  be  evident  to  all  that,  however  libera)  within  probable  grounds 
the  plan  of  increase  of  the  navy  may  come  to  be,  the  country's  needs  [or 
SQch  3  defense  are  increasing  at  a  far  more  rapid  rate.  The  type  of  ship 
ico&t  certain  to  be  found  too  few  in  our  next  war  is  the  battleship.  It 
is  the  one  type  which  cannot  be  extemporized;  the  one  type  for  which 
there  is  no  substitute. 

The  question  has  been  put  whether  to  build  four  battleships  or  five 
armored  cruisers  with  the  same  money.  If  our  country  needs  sturdy 
fighters,  able  to  give  and  take  punishment,  then  the  relative  values  of  the 
two  types  as  fighters  should  govern  our  decision.  All  other  considera- 
tions are  of  minor  importance  and  serve  only  to  obscure  the  qualities. 
which  will  be  depended  upon  to  bring  the  war  to  a  successful  close. 

Naval  Constructor  Taylor  has  already  explained  that  the  steaming 
radii  of  the  two  types  will  be  practically  the  same,  but  even  it  there  was- 
a  greater  difference  in  favor  of  the  cruiser,  the  demand  for  more  coaL 
could  not  he  greatly  postponed,  and  so  long  as  we  lack  coaling  stations^ 
it  most  be  met  tn  either  case  by  slow-moving  colliers.  In  fact,  the  real 
dtflTerences  between  the  two  types  are  that  one  has  three  knots  more 
speed  than  the  other,  which  has  greater  powers  of  ofTense  and  defense. 

The  armored  cruiser  is  avowedly  made  inferior  as  a  fighting  ship  to 
the  battleships  of  the  same  date.  In  other  words,  every  naval  power 
with  whom  we  might  go  to  war  possesses  a  number  of  ships  which  it 
would  be  folly  for  our  armored  cruisers  to  face.  That  means  that  they 
cannot  go  where  they  arc  sent,  nor  dare  they  stay  where  they  are  put 
if  the  enemy  objects.  The  cruiser's  speed  may  save  her,  although  Navat 
Constructor  Taylor  points  out  how  readily  a  battleship  her  equal  in  that 
respect  could  be  designed;  moreover,  in  war  lime  not  much  dependence 
will  be  placed  on  those  ships  whose  chief  recommendation  lies  in  their 
ability  to  run  away  from  the  enemy's  line  of  battle. 

The  fact  is,  however,  in  war  our  armored  cruisers,  though  unfit,  will 
be  expected  to  fight  as  battleships.  Let  us  consider  a  due!  between 
vessels  of  the  two  types.  Both  have  a  numerous  battery  of  light  guns, 
which,  as  they  are  of  no  avail  against  the  casemates  at  battle  range, 
will  be  left  out  of  consideration;  the  same  reason  of  range  excludes  the 
torpedoes  which  balance  each  other  in  any  case.  The  battleship  of  the 
Virginia  class  has  a  one-inch  thicker  casemate  than  the  Maryland,  cover* 
ing  approximately  one-third  greater  area.  It  would  be  most  extravagant 
to  regard  the  ejctra  6-inch  gun  in  the  broadside  of  the  Maryland  as 
iieutralizmg  this  great  diflference  in  protection.  Let  us  suppose  it,  how- 
ever, and  also  that  the  belt  of  the  battleship,  which  is  impenetrable  to 
the  cruiser's  guns,  is  offset  by  the  heavier  protective  deck  on  the  latter. 
The  two  ships  have  then  opposed  in  broadside,  4  8»inch  and  7  6*inch 
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guns  equally  protected.  If  this  reasoning  is  as  liberal  as  it  seems  to  be, 
the  battleship  could  fight  a  cruiser  on  each  beam  on  equal  terms  and  yet 
hold  her  4  12-inch  guns  in  reserve  tor  the  eoHp  de  gract. 

There  is  another  view  to  be  taken  of  the  armored  cruiser  in  action, 
should  they  elect  not  to  attack  battleships  even  when  two  to  one.  Their 
armor  is  penetrable  under  favarabSe  conditions  by  guns  of  calibers  car- 
ried not  only  by  their  own  class  but  by  many  protected  cruisers.  Let 
the  result  of  a  fight  with  one  of  these  vessels  be,  however,  victorious, 
the  disabling  of  one  of  the  casemate  guns  means  the  loss  of  a  consider- 
able portion  of  her  offensii'^e  powers.  This  is  not  the  case  with  the 
battleship,  which  could  continue  on  duty  almost  as  formidable  as  ever, 
even  though  great  havoc  had  been  made  in  her  casemates.  The  armored 
cruiser,  after  a  fight  even  with  inferior  ships  which  had  resisted  with 
spirit,  would  doubtless  have  tost  considerable  of  her  fighting  strength 
and  be  greatly  in  need  of  repairs. 

It  is  evident  that  for  some  time  the  two  types  have  been  approaching 
each  other  and  may  ultimately  coincide.  Let  us  hope  that  this  wilt  soon 
occur,  and  when  it  does  that  it  is  brought  about  rather  by  increasing  the 
protection  and  catiber  of  the  cruiser's  guns  than  by  further  reducing 
those  of  the  battleship. 

It  seems  almost  axiomatic  that  if,  no  matter  what  the  rest  of  the  world 
is  doing,  it  can  be  expected  that  our  ships  will  be  able  to  go  where  they 
are  sent  and  stay  where  they  are  put,  the  art  of  waging  war  will  become 
much  more  simple. 

Lieutenant  John  Hood,  U.  S.  N.^Nothing  could  be  more  timely  or 
more  directly  to  the  point  than  the  question  raised  by  Mr,  Taylor  in 
his  article  on  our  new  battleships  and  armored  cruisers  In  the  Proceed- 
ings OF  THE  Naval  Institute  for  January,  igor. 

Stated  fairly,  the  question  is,  that  the  time  has  come  for  the  adoption 
of  a  fixed  naval  policy  in  the  construction  of  our  fleet,  and  the  selection 
of  the  best  type  or  types  of  vessels  that  the  fleet  constructed  with  the 
many  available  shall  be.  on  the  whole,  the  most  perfect  fighting  ma- 
chine in  existence,  providing  in  the  largest  measure  for  a  given  ex- 
penditure, the  best  known  means  of  ofTense  and  defense,  in  naval  war- 
fare, and  how  all  this  shall  be  done. 

The  question  is  so  broad,  including,  as  it  does,  not  only  the  naval 
policy  of  the  country,  but  strategy  and  tactics  as  well,  that  it  is  difficult 
to  discuss  it  intelligently  in  a  limited  space,  and  only  a  few  of  the  most 
important  points  suggested  by  Mr.  Taylor's  question  will  be  touched 
on  here  as  they  occur  to  the  mind  of  the  writer. 

Notwithstanding  ingenious  theories  in  regard  to  other  weapons, 
changes  of  design  in  ships  and  armaments  due  to  the  advance  of  science, 
and  new  inventions  of  various  kinds,  the  final  arbiter  of  naval  battles  is 
and  remains  the  gun  and  the  man,  just  as  it  was  in  the  days  of  Nelson 
and  CoUtngwood,  and  the  ship  that  can  put  into  action  the  greatest 
number  and  weight  of  guns,  fired  with  the  greatest  rapidity  and  accu- 
racy, will  prove  the  victor  in  naval  conflicts  to  the  end  of  time.    The 
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a^  perfect  type  of  gtin-carricr  yet  designed  by  human  ingenuity, 
a.nd  the  one  that  can  keep  the  sea  and  be  ready  to  meet  any  enemy  iit 
all  times  and  under  all  conditions  is  the  modern  battleship,  and  since 
to  meet  and  destroy  the  enemy's  ships  is  the  first  and  primary  duty  of 
the  fleet,  it  h  an  indisputable  fact  that  the  battleship  is,  and  wilt  always 
remain,  the  basts  of  any  properly  organized  navy  worthy  of  the  name. 

In  any  future  nava!  conflicts,  it  is  to  our  fleet  of  battleships  that  we 
fitust  look  for  final  victory  and  success;  for  alt  other  components  of  the 
fleet  are  auxiliary  only,  however  necessary  and  important  they  may  be, 
and  should  be  designed  to  the  sole  end  of  increasing  the  efficiency  of 
and  supplementing  the  usefulness  of  the  battle  fleet,  rather  than  on 
any  false  ideas  of  a  possibility  of  their  replacing  it. 

Any  true  system  of  naval  operations,  either  offensive  or  defensive, 
contemplates  meeting  and  destroying  the  enemy  at  sea,  or  at  least  so 
crippling  him  that  his  operations  will  be  frustrated,  and  not  in  waiting 
supinely  to  meet  him  on  our  own  coasts,  trusting  to  ingenious  devices 
and  strange  weapons  of  very  limited  ranges  of  action  to  destroy  him 
after  he  has  gained  the  mastery  of  the  sea.  To  accomplish  this  re- 
quires sea-going  and  sea-keeping  ships  of  the  highest  powers  of 
offense  and  the  greatest  fighting  endurance,  that  are  capable  of  meeting 
any  enemy  in  battle,  and  this  type  is  represented  by  the  battleship  only. 

The  battleship  has,  however,  its  limitations  in  that  its  siie  must  not 
be  unreasonably  large,  or  we  sacrifice  its  manoeuvering  and  tactical 
qualities,  which  are  absolutely  essential  to  concerted  fleet  actions,  not 
to  mention  the  enormous  increase  in  cost.  This  limitation  in  size 
imposes  a  corresponding  sacrifice  in  speed  to  retain  the  full  measure 
of  fighting  efficiency  necessary,  and  to  supply  this  loss  the  battleship 
must  be  supplemented  by  auxiliaries  of  greater  speed  and  less  cost, 
whose  duty  it  is  to  discover  and  keep  in  touch  with  the  enemy,  destroy 
his  auxiliaries  when  opportunities  occur,  and  provide  the  battle  fleet 
with  the  information  necessary  to  meet  and  engage  the  enemy. 

Some  remarks  on  the  subject  of  battleship  speed  will  be  made  further 
on,  but  it  may  be  stated  here  that,  in  the  opinion  of  the  writer,  the 
limit  to  both  size  and  speed  for  battleships  for  efficiency,  has  been 
reached  Sn  the  designs  for  the  Virginia  and  her  class,  and  it  is  a  question 
if  their  value  would  not  have  been  increased  by  dropping  a  knot,  or 
perhaps  a  knot  and  a  half  in  speed,  and  putting  the  corresponding 
weight  saved  in  coal  and  armament. 

If  the  ideas  suggested  above  of  a  battleship  organi*ation,  with  accom- 
panying auxiliaries,  be  accepted,  the  adoption  of  a  fixed  policy  of  naval 
development  should  be  easy  of  attainment,  though  there  will  probably 
be  considerable  differences  of  opinion  as  to  the  exact  character  and 
number  of  the  battleships  needed,  as  well  as  of  the  necessary  auxiliary 
complemetits.  It  will,  however,  hardly  be  disputed  by  any  one  who 
has  given  any  study  to  naval  tactics  and  warfare  that  one  of  the  first 
and  chief  requisites  for  efficiency  in  the  fleet  is  homogeneity  of  the 
""its  of  each  of  the  components,  and  one  of  next  importance  is  that 
the  number  of  the  components  should  be  hm.ted  to  the  smallest  number 
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required  by  nava!  warfare  diat  money  and  effort  may  not  be  wasted  and 
every  member  of  the  fleet  be  fitted  to  fulfill  its  designs.  In  other  words, 
only  such  classes  of  vessels  should  be  built  as  arc  required  by  the  most 
approved  thought  on  naval  war,  and  tlie  vessels  of  each  class  should 
be  of  the  same  general  types  and  sizes.  Otherwise  the  manoeuvermg 
and  tactical  qualities  of  the  fleet  are  sacrificed,  the  power  of  concentra- 
tion and  concerted  action  impaired,  and  much  money  wasted  tn  the 
production  of  freaks  and  vessels  of  little  value. 

All  this  is  extending  the  question  somewhat  further  than  Mr.  Taylor 
states  it  in  his  very  admirable  article;  but  it  would  be  as  well  to  include 
the  whole  fleet  in  the  discussion,  as  it  appears  to  the  writer  there  has 
heretofore  been  as  little  plan  and  system  in  the  development  of  the 
lesser  branches  of  the  fleet  as  in  that  of  the  greater,  and  the  adoption 
of  a  plan  of  naval  construction  should  embrace  all  types  necessary  tw 
and  desirable  for  an  efficient  navy. 

In  determining  what  types  of  vessels  are  necessary  to  an  efficient 
navy,  it  is  well  to  keep  always  in  view  the  purposes  for  which  a  navy  is 
created: 

1,  First  and  foremost,  to  rush,  fight,  destroy  or  capture  the  enemy's 
fleet,  and  gain  the  mastery  of  the  sea. 

2,  To  defend  our  own  coasts  and  outlying  possessions. 

3,  To  destroy  and  interrupt  the  enemy's  commerce  and  communica- 
tions and  protect  our  own. 

4,  To  police  the  ocean,  afford  help  and  protection  to  our  citiiens  and 
commerce  in  disturbed  countries,  and  maintain  the  honor  and  dignity 
of  the  flag  and  nation. 

The  nature  of  these  duties  clearly  defines  the  types  o(  vessels  needed 
within  very  narrow  limits. 

For  the  first,  as  has  been  already  indicated,  are  needed  aea-going 
battleships  of  large  coa!  capacity  and  of  the  greatest  fighting  powers 
attainable,  with  the  necessary  attendant  cruisers  of  great  speed  and 
even  greater  coal  endurance.  Attached  to  this  first  fighting  line, 
though  there  would  arise  cases  when  they  must  be  left  behind,  should 
be  the  sea-going  destroyers,  whose  size  might  profitably  be  increased 
to  about  800  tons  displacement,  that  they  might  be  rendered  truly  sea^ 
going  and  sea-keeping. 

For  coast  defense  proper,  beyond  that  suppUed  by  the  battle  fleet,  are 
required  torpedo-boats  and  submarine  boats  of  the  best  design,  that 
promise  in  the  near  future  lo  prove  the  most  efficient  coast  protectors 
yet  designed.  The  construction  of  monitors  and  like  craft  for  coast 
defense  or  other  purposes  seems  to  be  a  waste  of  good  money  that 
might  far  more  profitably  be  applied  to  the  battle  fleet. 

For  the  destruction  of  the  enemy's  commerce  and  protection  of  our 
own  are  required  cruisers  of  the  same  type  as  those  attendant  on  the 
battle  fleet 

For  the  police  of  the  ocean  and  protection  of  our  citizens  and  flag  in 
foreign  countries,  in  places  the  battle  fleet  cannot  reach,  are  required 
gunboats.    Of  these  not  more  than  two  types  are  needed,  cruising  gun- 
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Its  of  about  1500  tons  displacement,  and  smaller  gunboats  of  about 
' jbo  tons  displacement  for  river  and  inland  water  work. 

Considering  these  suggestions,  it  seems  to  the  writer  that  the  fol- 
lowing types  of  vessels,  and  no  others,  should  be  included  in  a  well-con- 
ceived plan  of  progressive  naval  construction,  and  on  them,  in  the  pro- 
portion that  will  be  discussed  later,  should  be  expended  all  the  money 
available  for  nava!  construction  purposes: 

i.  First-class  battleships  of  the  general  type  of  the  Virginia. 

2.  Armored  cruisers  of  two  classes — (a)  a  limited  number  of  the  gen- 
eral type  of  the  Maryland,  and  (ft)  the  cruiser  fleet  proper  of  the  general 
type  of  the  Brooklyn. 

3-  Torpedo  destroyers  or  cruisers  of  about  800  tons  displacement. 

4.  Torpedo-boats  of  a  uniform  type  of  about  150  tons  displaeemenL 

5.  Submarine  boats  of  the  latest  designs. 

6.  Gunboats  of  two  classes — (a)  cruising  gunboats  of  a  general  uni- 
form type  of  about  1500  tons  displacement,  and  (b)  river  and  inland 
water  gunboats  of  about  500  tons  displacement. 

We  have,  of  course,  at  the  present  time  a  large  number  of  inter- 
mediate cruisers  of  types  almost  as  variable  as  their  number,  and  these 
should  be  used  to  the  best  advantage  as  long  as  they  last.  But  in 
planning  for  the  future,  it  would  hardly  seem  that  any  of  them  are 
worthy  of  repetition,  for  their  minor  duties  can  be  equally  well  and 
far  more  economically  performed  by  the  cruising  gunboat  class,  and 
their  higher  duties  would  be  infinitely  better  performed  by  a  lesser 
number  of  the  larger  cruisers  of  the  class  (fr)  type  suggested  above,  and 
the  battle  line  much  strengthened  at  the  same  time.  Similarly,  we  have 
on  hand  cr  building  a  variegated  conglomeration  of  torpedo  crafts, 
many  of  them  of  undoubtedly  excellent  design  that  will  prove  very 
valuable  additions  to  the  coast  defense  of  the  country.  They  would 
prove  far  more  valuable  still,  from  the  increased  eflRctency  of  their 
crews  when  formed,  had  alt  of  them  been  of  standard  pattern.  The  rule 
for  their  construction  in  the  future  should  be  unity  of  design  with  the 
best  type  selected  as  a  model. 

As  before  stated,  the  battleship  is  the  foundation  on  which  all  future 
naval  projects  must  rest.  Its  characteristics  should  be  fighting  power 
enough  to  overcome  and  speed  enough  to  join  combat  with  any 
enemy's  vessel  of  its  class.  Its  Snt  requisite,  however,  is  the  power  of 
fighting  and  resistance,  and,  its  second,  speed;  and  the  first  should  never 
be  sacrificed  for  the  second.  In  the  vessels  of  the  Virginia  class,  it 
would  seem  that  this  question  of  battleship  speed  had  reached  the  limit 
of  its  usefulness,  and  any  further  increase  would  cause  cither  a  great 
and  unnecessary  increase  of  cost,  a'^companied  by  unwieldiness  of  size 
and  loss  of  manoeuvering  and  tactical  powers,  or  an  unwarrantable  loss 
of  fighting  power.  For,  as  so  clearly  shown  in  Mr.  Taylor's  contrast 
of  the  battleship  and  armored  cruiser,  it  is  atl  a  question  of  weights  or 
cost  or  both.  For  a  vessel  of  given  sise,  all  that  goes  into  extra  speed 
is  just  so  much  deducted  from  armor,  armaments,  coal  or  other  essen- 
tials, and  it  would  scarcely  be  called  wise  to  sacrifice  the  main  object 
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for  which  the  ship  was  designed  to  attain  an  «xtra  knot  or  two  of 
speed  that  a  couple  of  months  of  marine  growth  on  the  bottom  will 
destroy,  and  that  the  vessel  will  rarelj',  if  ever,  be  called  on  to  make. 
Battles  will  never  be  fought  at  nineteen  knots,  and  such  speed  is  only 
needed  by  battleships  to  bring  an  unwilling  enemy  to  action.  Nineteen 
knots,  or  even  a  little  less,  is  sufficient  for  that  purpose  in  the  case  of 
any  enemy's  battleships  we  are  likely  to  encounter,  and  the  task  of 
overhauling  his  fastest  cruisers  must  be  left  to  our  vessel  of  the  same 
class.  The  limitations  of  nature,  and  of  human  nature  as  well,  are 
contrary  to  the  combination  of  the  battleship  and  cruiser  in  one,  and 
any  attempt  to  do  so  will  prove  a  failure,  both  from  its  great  cost,  and 
from  the  lack  of  manoetivering  and  tactical  qualities  in  the  enormous 
vessel  the  combination  would  produce. 

In  regard  to  the  two  classes  of  cruisers  advocated  in  the  above  list, 
both  are  necessary  under  existing  conditions,  though  both  cost  and 
tactical  considerations  would  point  to  one  only.  For  the  ordinary  pur- 
poses for  which  cruisers  are  used,  class  (b)  alone  would  be  sufficient 
and  desirable.  But  since  all  the  leading  navies  of  the  world  have,  or  are 
building,  vessels  of  the  type  of  class  (o),  necessity  compels  us  to  be 
provided  with  a  limited  number  of  the  same  type  to  be  able  to  meet 
them  on  equal  terms,  or  else  run  the  risk  of  having  our  other  scouts 
and  cruisers  fall  an  easy  prey  to  a  superior  enemy.  The  number  of  these 
vessels  should,  however,  in  the  opinion  of  the  writer,  be  limited  to 
the  necessities  imposed  on  us  by  our  possible  adversaries,  and  our 
chief  care  should  be  the  increase  of  the  line  of  battle  and  Beet  of  scout- 
ing crtiisers  of  class  {b}. 

Turning  to  the  subject  of  torpedo-boats  and  destroyers  or  torpedo- 
cruisers,  it  is  quite  thoroughly  recognized  now  by  all  authorities  that  the 
field  of  usefulness  of  the  torpedo-boat  proper  lies  in  coast  and  harbor 
defense  when  the  boat  acts  from  a  base. 

But  the  larger  field  of  the  destroyer  and  torpedo-cruiser  is  still  an 
unsettled  question.  It  is  the  opinion  of  the  writer  that  by  increasing 
the  size  of  the  destroyer  somewhat,  it  can  be  made  sea-gotng  and  sea- 
keeping  for  a  long  enough  time  to  be  a  most  valuable  adjunct  to  the 
sea-going  battle  fleet.  There  would  undoubtedly  be  some  expeditions 
on  which  even  the  enlarged  destroyer  would  be  a  hindrance  rather  than 
a  source  of  strength  to  the  battle  fleet,  but  in  much  of  the  work,  and 
on  many  occasions,  they  would  be  most  efficient  scouts,  and  could 
take  advantage  of  favorable  nights  for  torpedo  attacks  on  the  high 
sea.'i,  while  their  great  speed  would  always  enable  them  to  avoid  a 
superior  enemy  by  day.  The  size  of  800  tons  suggested  above  may  not 
meet  with  the  approval  of  the  best  authorities,  but  the  subject  is  a 
matter  well  worthy  of  consideration  in  formulating  a  plan  for  naval 
development. 

Summing  up  the  foregoing  remarks  in  an  answer  to  the  question, 
somewhat  broadened,  propounded  by  Mr.  Taylor,  the  writer  would  say 
that  he  is  of  the  opinion  that  a  definite  naval  policy  should  be  adopted, 
and  with  it  a  settled  plan  of  naval  construction  founded  in  a  fleet  of 
so  many  battleships,  the  number  being  the  key  to  both  policy  and  plan. 
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He  would,  ■himself,  suggest  at  least  30  battleships  in  active  service  at 
the  end  of  a  period  of  lo  years,  this  to  be  increased  by  10  more  at  the 
end  of  another  period  of  5  years,  by  which  time  some  of  the  older 
ones  would  be  in  reserve. 

For  every  two  battleships  built  he  would  recommend  one  (i)  armored 
cruiser  equal  or  superior  to  the  most  powerftit  cruiser  built  in  any  navy 
at  tbe  time. 

For  every  battleship  built,  he  would  build  one  armored  cruiser  of  the 
class  (6)  noted  above,  one  enlarged  destroyer  or  torpedo-cruiser  and 
two  torpedo-boats. 

For  every  three  battleships  built  he  would  build  one  (1)  submarine 
boat  of  the  latest  design. 

The  number  of  gunboats  of  the  two  classes  needed  would  be  regulated 
by  the  exigencies  and  conditions  of  the  times.  For  the  present,  the 
number  of  gunboats  and  small  unarmored  cruisers  we  already  have,  or 
are  building,  will  serve  the  purpose,  and  they  need  not  be  considered, 
and  ail  the  money  available  devoted  to  the  construction  of  the  other 
branches  of  the  fleet  on  the  lines  laid  down  above. 

In  the  construction  of  this  fleet,  the  most  excellent  design  of  each  of 
the  types  of  vessels  recommended  should  be  selected  as  a  model,  and  the 
design  be  adhered  to,  only  varying  it  in  detail  in  the  case  of  some  im- 
portant new  discovery,  so  that  each  class  will  be  practically  uniform  and 
homogeneous. 

Having  made  the  plans,  designs  and  estimates  for  the  scheme  of  con- 
struction recommended,  and  found  that  less  money  would  be  available 
in  the  time  than  the  plans  called  for,  the  proportion  of  the  various  classes 
should  be  preserved  and  the  construction  extended  over  a  longer  period 
of  years,  though  delay  may  prove  fatal  in  the  present  condition  of  the 
navies  of  the  world  and  the  political  aspect  of  affairs  in  the  East,  for  our 
next  enemy  will  not  be  Spain,  nor  will  a  converted  yacht,  a  tug,  and  a 
gunboat  prove  an  efficient  line  of  battle  in  the  next  war, 


Lieutenant  E.  W.  Eberle,  U.  S,  N,— I  have  read  with  much  interest 
the  valuable  paper  on  "  Our  New  Battleships  and  Armored  Cruisers," 
by  Naval  Constructor  D.  W.  Taylof,  U.  S.  N.,  and  it  merits  very  careful 
thought  and  study.  If  the  line  officers  of  the  navy  will  study  this  sub- 
ject and  give  their  candid  opinions  In  future  numbers  of  the  Proceed- 
iMGS  OP  THE  Naval  Institute  they  will  not  only  fulfill  the  object  of 
Mr.  Taylor's  excellent  paper,  but  at  the  same  time  they  will  render  the 
navy  a  great  service,  because  the  opinions  of  the  tactical  officers  are 
of  the  highest  value  in  the  development  of  a  sound  building  policy. 

I  fail  to  see  either  wisdom  or  plausible  theory  in  a  policy  that  re- 
quires the  building  of  armored  cruisers  of  T2,ooo  or  14,000  tons  dis- 
placement. Even  the  ardent  admirers  of  targe  unwieldy  Mafytands 
cannot  claim  oflfensive,  defeitsive,  or  tactical  merit  of  very  high  order 
for  those  vessels.  At  two  thousand  yards'  range  the  Maryland's  guns 
give  her  no  offensive  merit,  her  armor  gives  her  no  defensive  merit, 
and  although  she  is  credited  with  very  high  speed,  her  mancxtivering 
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qualities  in  the  line  of  battle  at  the  above  range  is  seriously  compromised 
by  her  great  length  and  enormous  displacement.  Compare  a  Maryland 
with  the  Argentina's  San  Martin  (and  improved  Colon),  a  vessel  of 
about  7000  tons  displacement,  and  judge  from  their  offensive,  defensive 
and  manoeuvering  qualities,  you  would  quickly  choose  the  smaller  vessel 
as  the  winner  in  a  "  stand-up "  fight.  I  will  admit  that  a  Maryland 
could  decline  a  challenge  to  fight  by  taking  advantage  of  her  phenomenal 
speed,  but  it  would  be  very  demoralizing  to  the  spirit  of  the  crew,  and 
would  rudely  shock  the  high  moral  enthusiasm  of  the  country,  to  have 
the  large  r4,ooo-ton  Marylands  run  away  from  vessels  one-half  their  siie. 

Why  do  the  friends  of  the  Maryland  class  cling  so  persistently  to 
their  favorite  argument  that  the  speed  of  these  vessels  will  enable  them 
to  decline  a  fight  and  escape?  History  proves  that  battles  never  have 
been  won  by  rv»ning  away,  and  I  feel  safe  in  asserting  that  battles  never 
will  be  won  by  such  tactics.  Let  the  enthusiastic  defendants  of  these 
large  unwieldly  armored  cruisers,  whose  main  defense  and  greatest  merit 
lie  in  their  escaping  qualilifs,  take  to  heart  that  wise  quotation :  "  For 
he  who  fights  and  runs  away,  may  live  to  fight  another  day."  During 
hostilities,  the  time  will  come  when  these  vessels  will  be  forced  to  fight, 
and  they  should  be  given  the  offensive  and  defensive  qualities  that  will 
enable  them  to  make  a  hard  fight  for  vessels  of  the  armored  cruiser 
class, 

Why  not  take  an  improved  Colon  as  our  armored  cruiser  type,  and 
limit  the  displacement  to  9000  tons.  This  displacement  should  enable 
us  to  build  a  vessel  carrying  armor  of  moderate  thickness  and  a  heavy 
battery,  and  at  the  same  time  possessing  high  speed  and  good  manceuver- 
ing  qualities.  Such  vessels  would  make  efficient  scouts  for  the  battle- 
fleet  and  would  occupy  important  places  in  the  line  of  battle. 

For  distance  scouting  duty  we  can  find  nothing  superior  to  our  fast 
transatlantic  liners.  Armored  cruisers  should  be  selected,  invariably, 
as  scouts  for  the  battle-fleet,  because,  after  locating  the  enemy,  it  may 
devolve  upon  them  to  bring  on  the  engagement;  or  in  the  case  of  a 
retreating  enemy  their  duty  may  be  to  harass  and  detain  the  enemy 
until  the  battle-tleet  arrives  to  give  the  crushing  blow. 

The  statement  that  armored  cruisers  should  form  a  part  of  the  battle- 
fleet  cannot  be  contested,  and,  therefore,  they  should  be  designed  for 
that  service  and  be  able  to  deliver  and  receive  "  hard  knocks,"  and  to 
mancEUver  with  great  celerity.  Battleships  will  constitute  always  the 
main  line  of  battle,  and  we  must  look  to  them  to  bear  the  burden  of 
the  offensive  and  defensive  work.  For  this  reason  we  should  devote  all 
our  energies  to  building  powerful  and  efficient  battleships,  not  battle- 
ships which  are  the  equals  of  those  of  other  countries,  but  which  are 
superior  in  gun-fire,  in  endurance,  and  in  armored  protection.  Why 
should  we  sacrifice  armor,  armament  and  endurance  to  higher  speed. 
Build  a  battleship  with  complete  armor  protection,  carrying  a  heavy 
battery  and  capable  of  maintaining  a  sea-speed  of  eighteen  knots,  and 
we  shall  have  the  ideal  vessel.  A  sea-speed  of  eighteen  knots  will  not 
require  a  sacrifice   either  of  armor  or  armament,  but   if  we  strive   to 
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obtain  a  higher  speed  ip  a,  battleship,  the  fighttngr  qualities  must  suffer 
necessarily. 

To  niy  mind,  the  batteries  of  our  battleships  should  be  increased,  and 
I  will  repeat  here  what  I  stated  in  a  paper  published  in  the  Proceedings 
in  March,  1898: 

"The  most  important  subjects  in  battleships  are  the  atniament,  armor 
and  ammunition  supply;  and  all  else,  excepting  the  engineering  depart- 
Rient,  must  be  sacrificed  for  these  three  main  fighting  qualities. 

"  When  the  United  States  Government  commenced  building  a  navy. 
the  policy  was  to  have  her  ships  armed  with  more  gum  and  with  guns  of 
greater  range  than  were  carried  by  the  war  vessels  of  other  nations. 
That  policy  was  carried  out  in  our  early  wars,  and  history  records  the 
splendid  victories,  and  these  victories  were  made  possible  by  the  large 
number  of  long-range  guns  carried  by  our  ships. 

"  Up  to  the  time  of  designing  the  battleships  that  are  now  on  the 
stocks,  our  uninterrupted  policy  had  been  to  build  ships  that  excelled 
in  battery  all  foreign  ships  of  the  same  class,  and  our  Oregon  class 
maintain  this  policy,  as  their  eight-inch  guns  far  outclass  the  six-inch 
guns  of  foreign  battleships.  The  Kcarsarge  and  Kentucky  are  some- 
what doubtful  about  maintaining  our  cherished  policy,  as  many  look  upon 
their  superimposed  turrets  with  a  skeptical  eye.  However,  in  our  latest 
battleships  we  have  completely  abandoned  the  policy  that  we  had  held 
to  for  a  century,  as  these  ships  are  designed  to  be  the  etjuats  of  foreign 
battleships  in  armament,  gun  for  gun,  and  not  superior  to  them.  We 
have  abandoned  the  splendid  eight-inch  guns  which  made  our  Oregon 
class  superior  in  armament  to  any  ship  afioat,  and  now  we  have  nothing 
but  six-inch  gtins  to  back  up  the  thirteen-inch.  I  think  this  is  a  very 
unwise  departure  from  the  policy  that  always  brought  us  victory  in  our 
past  wars;  and  should  our  Alabama  class  engage  with  ships  of  the  same 
class  I  fear  that  the  victory  would  hang  in  the  balance,  while  it  would 
be  insured  had  our  ships  been  given  the  eight- inch  guns.  1  consider  the 
forty-caliber  eight-inch  gun  a  superb  piece  of  ordnance,  and  one  that 
we  can  iU  afford  to  dispense  with  in  our  battleships,  although  I  do  not 
commend  the  eight-inch  turret  mounts  in  the  Oregon  class.  Those 
turrets  simply  invite  disaster,  as  they  are  perched  high  in  the  air,  with 
only  a  four-inch  armored  ammunition  tube  underneath  them  for  pro- 
tection. 

"  It  appears  that  the  tendency  in  the  British  navy,  and  I  regret  to 
say  in  our  navy,  is  to  reduce  ihe  number  of  guns  and  to  increase  their 
arcs  of  fire,  and  also  to  have  no  gyns  above  six-inch  caliber  for  sup- 
porting the  twelve-  or  thjrtcen-inch.  This  method  of  decreasing  the 
number  and  caliber  of  guns  is  an  ideal  theory  for  reducing  weights; 
Imt  ships  are  built  to  carry  guns  and  to  fighl,  and  it  would  seem  better  to 
reduce  weights  elsewhere  than  in  the  battery  and  ammunition.  A 
comparatively  small  number  of  guns  are  thus  placed  on  board  our  new 
battleships,  and  each  gun  commands  a  large  arc  of  fire;  but  the  theorist 
does  not  consider  the  fact  that  one  shot  may  disable  a  gun,  and  then  a 
large  arc  is  without  a  gun  to  cover  it.     I  believe  in  a  large  number  of 
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guns  with  reduced  arcs  of  fire,  for  then  you  will  have  more  goas  in  pro- 
portion at  all  stages  of  the  battle,  and,  if  necessary,  the  ship  can  be 
manoeuvred  to  bring  the  last  guns  to  bear.  If  every  gun  in  the  ship's 
armament  is  to  have  an  extensive  arc  of  fire,  then  it  is  impossible  to 
carry  many  guns,  and  when  these  few  are  disabled  the  ship  is  de- 
feated. 1  do  not  see  how  a.  battleship  can  have  ioa  many  guns,  even 
if  they  are  placed  side  by  side;  and  to  me  it  seems  a  sin  to  build  a  great 
battleship  of  i3,ooo  tons  like  the  Alabama  and  give  her  a  main  battery 
of  only  four  thirteen-icch  and  fourteen  six-inch  rifles. 

"  In  the  present  age.  when  heavy  fighting  ships  cruise  in  fleets,  naval 
engagements  between  single  ships,  will  be  rare;  consequently,  during 
battle,  each  ship  of  a  fleet  will  have  no  trouble  in  finding  enough  of  the 
enemy's  ships  to  serve  as  targets  for  all  the  guns  of  her  battery,  and 
there  need  be  no  fear  of  some  guns  not  bearing  on  the  enemy's  vessels. 
Therefore,  I  claim  that  the  ship  that  mounts  a  large  number  of  guns  with 
small  arcs  of  fire  will  be  superior  to  the  ship  with  fewer  guns  and  targe 
arcs  of  fire.  The  former  vessel  will  be  able  to  deliver  many  more  pounds 
of  metal  against  the  enemy's  various  ships;  and  contests  between  fleets 
of  battleships  will  be  decided  by  the  weight  of  shell  thrown  by  guns 
of  6-inch  caliber  and  above.  Consequently,  when  we  abandon  the  8-inch 
guns  in  our  new  battleships  we  surrender  the  great  advantage  that  we 
have  always  maintained  over  foreign  ships,  and  we  reduce  our  armament 
to  the  same  plane  as  theirs.  We  should  endeavor  to  retain  the  Scinch 
guns  in  our  broadside,  because,  like  the  past,  the  naval  engagements  of 
the  future  wiit  be  fought  with  broadside  iire  and  not  with  a  fore  and  aft 
fire, 

"  In  an  engagement  between  battleships  of  similar  armor  and  dis- 
placement, which  one  will  probably  be  the  victor?  There  can  be  but 
one  answer;  for  it  will  be  the  one  that  effectively  delivers  the  greater 
amount  of  steel  against  the  other  ship.  Give  tis  guns  galore,  for  the 
time  wit)  come  when  each  gun  will  give  a  good  account  of  itself,  and  our 
terrific  broadsides  will  bring  us  victories  as  they  have  in  the  past. 

"  Let  us  hope  that  oar  battleships  of  the  future  will  have  complete 
armor  protection;  that  the  armor-belt  will  be  in  the  fight  place  when  in 
war-time  cruising  trim;  that  they  will  not  be  burdened  with  so  many 
boats  and  other  peace-time  encumbrances;  that  the  i3-inch  or  Ij^inch 
guns  will  be  supported  by  8-inch  guns  en  barbette;  that  the  rapid-fire 
battery  of  3-inch  guns  will  be  increased,  and  that  reserve  forces  of  men 
and  officers  will  be  assigned  to  each  ship,  for  then  we  shall  possess  ships 
which  we  can  truly  call  battkships,  as  they  will  be  able  to  stand  up  and 
give  battle  to  anything  that  sails  the  seas  under  all  conditions  of  wind 
and  wave. 

"  In  time  of  war  the  officers  of  the  ship,  and  not  her  designer  or 
builder,  are  the  ones  to  he  held  strictly  accountable  for  the  fighting 
condition  of  the  ship  and  for  the  result  of  battle,  and  it  will  be  too  late 
then  to  attempt  to  excuse  defeat  by  attributing  it  to  errors  in  the  design, 
in  the  armament,  in  the  ammunition  supply,  or  in  the  practical  equipment 
of  the  ship.    Therefore,  I  believe  that  healthy  criticisms  and  practical 
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suggestions  by  the  sea-going  officers  who  man  our  battleships  and  fight 
the  guns  should  be  very  acceptable  to  those  in  authority  who  create  oiir 
naval  policy;  and  aUo  to  those  who  are  entrusted  with  the  work  of  de- 
sigTiing  and  constructing  our  great  national  defenders,  and  who  have  not 
the  opportunity  of  obser^-ing  the  practical  behavior  of  these  ships  al 

Ccmfider  seriously  the  recently  designed  battleships  of  the  luUan 
navy,  which  carry  three  is-'mch  and  twelve  8-inch  guns  in  the  main 
battery,  on  a  displacement  of  12,600  tons.  What  a  superb  and  homo- 
geoeous  battery  we  would  have  in  our  battleships  of  is.000  tons,  if  we 
should  give  them  four  12-inch,  fourteen  8-inch,  and  twenty  i-inch  rifles. 
A  fleet  of  such  ships  would  prove,  in  its  power  and  homogeneity,  invul- 
nerable and  superior  to  any  fleet  in  the  world. 

As  a  final  answer  to  Mr.  Taylor's  questions,  my  building  policy  would 
be  as  follows: 

Build  a  moderate  number  of  destroyers  and  torpedo-boats,  and  do  not 
put  torpedo-tubes  in  any  other  class  of  vessels.  Build  a  large  number 
of  light-draft  gunboats;  do  not  build  any  protected  cruisers:  do  not 
build  any  Marylands,  but  build  a  few  armored  cruisers  (about  one  to 
every  io«r  battleships)  of  9000  tons  or  less  displacement,  and  carrying 
8-incb  and  3-inch  rifles;  build  a  large  fleet  of  battleships  and  devote  our 
main  energies'  to  building  them,  but  let  our  Virginias  be  thickly  and 
completely  armored,  carry  four  la-tnch,  fourteen  S-inch,  and  twenty 
3-inch  rifles,  have  eighteen  knots  sea-speed,  and  have  large  coal  and 
ammunition  capacity.  Man  a  fleet  of  such  battleships  with  the  personnel 
of  our  navy,  and  the  Government  may  feel  well  assured  of  success. 

Further  distuision  is  inz'i/rd. 


Reply  to  Discussions  in  No.  96,  on  Pap £»   EntitL£D   ' '  Torpedo 
Operations  in  Naval  Warfare,"  PtrsLisHEo  in  No.  95. 

Lieutenant  L.  H.  Ch.^ndleb,  U.  S.  N. — It  had  been  my  original  in- 
tention not  to  reply  to  criticism,  tearing  to  weary  the  Institute's  readers, 
but  owing  to  the  fact  that  considerable  new  matter  has  been  presented 
in  the  discussion,  I  cannot  refrain  from  expressing  my  opinions  in  regard 
to  certain  parts  of  it.  While  I  appreciate  highly  the  attention  that  has 
beet}  given  to  the  lecture.  I  cannot  attempt  at  this  time  to  reply  to 
everything  that  was  presented  in  the  discussion,  but  will  devote  myself 
in  the  main  to  three  principal  points  brought  out  by  Captain  Goodrich, 
Lieutenant-Commander  Chambers,  and  Lieutenants  Ellicott  and  Hood. 
In  so  doing  I  wish  to  thank  all  for  the  courtesy  with  which  they  have 
treated  my  efforts  and  for  the  useful  and  interesting  ideas  that  have  been 
advanced.  My  not  replying  to  all  of  them  is  due  to  lack  of  opportunity 
and  not  lack  of  inclination.  1  may  say  to  all,  though,  that  I  hope  the 
time  will  soon  come  when  we  will  be  allowed  to  work  out  our  differences 
together  upon  the  water  instead  of  on  paper.  Until  that  happy  time,  I 
know  of  no  more  instructive  pastime  than  these  present  discussions. 
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The  three  principal  points  in  the  discussion  to  which  I  have  already 
referred  as  being  of  the  greatest  interest  are  as  follows: 

(a)  The  question  of  torpedo  fire  at  a  pursuing  vessel  from  tubes 
aboard  a  heavy  ship,  as  suggested  by  Lieutenant-Commander  Chambers, 

(b)  The  question  of  the  coast  district  system  as  raised  by  Captain 
Goodrich. 

(c)  The  theory  of  section  attack  as  against  "dispersion  for  search; 
concentration  for  attack,"  as  criticised  by  Lieutenants  EUicott  and  Hood 
and  epigram  mat  ically  characterized  by  the  former- 

These  three  topics  will  be  touched  upon  in  the  order  named. 

(a)  Torpedo  Fire  at  a  Pursuing  Vessel  from  Tubes  Aboard  a  Heavy 
Ship. 

I  am  free  to  confess  that  Lieutenant-Commander  Chambers  has  fur- 
nished me  with  a  number  of  ideas  that  had  not  occurred  to  me  before, 
several  of  which  1  am  very  glad  to  incorporate  as  a  foundation  for  a 
change  in  one  of  my  beliefs.  I  have  found  in  these  remarks  a  valuable 
use  for  the  forpedo  from  big  ships  that  had  not  before  held  a  place  in 
my  mind. 

I  wish  to  say,  first,  that  I  quite  agree  that  a  shop  adjustment  of  the 
gyroscope  is  meehanically  possible  and  will  no  doubt  be  reached  before 
long,  and  that  when  tt  is  reached  the  usefulness  of  the  weapon  will  be 
greatly  increased.  While  this  will  render  the  torpedo  far  more  formid- 
able., especially  as  used  from  heavy  ships,  at  the  same  time  I  do  not 
believe  that  it  will  very  greatly  extend  the  radius  of  action  of  torpedo 
vessels,  and  tiiat  such  craft  will  always  have  to  work  from  some  sort  ol 
base,  fixed  or  movable,  but  in  any  event  said  base  must  be  in  stiil  water. 

As  far  as  the  question  of  setting  tubes  and  gyroscopes  aboard  boats 
is  concerned,  I  am  of  the  opinion  that  the  setting  proposed  by  Lieu- 
tenant-Commander Chambers  would  not  be  so  good  as  that  proposed 
in  my  lecture.  It  seems  to  me  that  we  can  at  least  assume  an  ability 
on  the  part  of  each  boat  to  head  for  an  enemy  long  enough  to  discharge 
the  three  torpedoes,  and  by  Lieutenant-Commander  Chambers*  setting 
the  use  of  one  torpedo  is  practically  sacrificed  to  the  idea  that  the  target 
cannot  be  held  for  a  time  on  a  right  ahead  bearing.  For  any  kind  of 
retreat,  either  by  passing  or  by  turning  immediately  after  fire,  it  seems 
to  me  that  to  bring  the  enemy  right  ahead  until  the  fire  is  delivered  is 
the  only  possible  manner  of  getting  the  best  results. 

It  win  be  noted  in  Section  27  of  my  lecture  that,  although  not  spe- 
cifically mentioning  the  retreat  by  passing  the  enemy,  I  leave  that 
question  as  a  doubtful  one.  This  whole  matter  is  one  that  only  practical 
experience  can  decide,  and  I  look  forward  with  eagerness  to  the  time 
when  we  will  be  able  to  do  tactical  boat  work  under  the  guidance  of 
officers  who  have  had  both  theoretical  and  practical  education  in  tor- 
pedo warfare  prior  to  any  manoeuvres  which  may  be  undertaken  to  prove 
or  disprove  the  theories  that  I  have  set  forth.  The  manoeuvres  at  New- 
port, last  summer,  to  which  I  shall  refer  later,  were  carried  on  by  men 
who  had  practically  none  of  them  ever  done  any  such  work  before,  as  I 
think  I  am  safe  in  saying  that  there  is  hardly  an  oflicer  or  man  in  the 
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Navy  who  had  had  up  to  that  time  much  experience  ol  the  kind-  I 
include  myself  among  the  number  of  inexperienced  ones  most  unre- 
servedly. I  therefore  claim  that  the  work  became  almost  entirely  an 
instrnclion  to  individuals,  and  much  was  learned  from  it.  We  all  dii- 
covered  how  prone  a  torpedo-boat  officer  would  be  to  mistake  his  dis- 
tance and  fire  when  far  outside  of  torpedo  range,  etc.  Of  course  all 
these  points  were  of  the  utmost  value  to  us,  but  I  claim,  and  I  think 
I  will  be  upheld  in  the  claim  by  the  service  at  large,  that  in  order  to 
prove  or  disprove  tactical  theories,  the  manoeuvres  must  be  conducted 
by  men  who  are  already  adepts  in  these  A,  B,  C  matters  which  came  as 
surprises  to  us  all  at  Newport.  In  other  words,  the  work  done  there 
was  excellent  for  purposes  of  elementary  instruction,  and  a  number  of 
nights  of  it  would  make  torpedo-boat  officers  suflkiently  familiar  with 
surrounding  conditions  to  enable  them  to  go  ahead  and  develop  theories 
in  regard  to  the  tactics  of  attack  and  retreat.  I  hope  we  may  soon  have 
the  chance  to  do  this. 

TABLE  SHOWING   RANGE  AT  WHICH  A  TOHPEDO  CAN  BB  PIRBD  AND 
HIT  AN  BNKMY  IN  DIRECT  PURSUIT. 
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Lieutenant- Commander  Chambers  makes  one  statement  that  I  must 
take  exception  to,  and  that  is  where  he  says  of  the  gyroscope  adjust- 
tnent  that  "the  adjustment  is  simple  and  can  be  made  almost  instantly 
at  the  side  of  the  tube,  etc.  .  .  ."  This  I  challenge.  Mr.  Chambers  is 
thinking  of  the  above-water  tube,  which  is  now  practically  abolished,  and, 
I  believe,  properly  so,  from  heavy  ships.  With  the  submerged  tube  no 
such  method  of  setting  has  as  yet  been  designed,  and  its  accomplish- 
ment is  surrounded  by  many  difficulties.  So,  for  the  present,  I  cannot 
accept  the  above  statement  relative  to  this  point,  for  I  consider  the  dis- 
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cussion  of  above^water  tubes  for  heavy  ships  as  practically  useless,  and 
so  confined  myself  in  the  lecture  to  the  new  Maine  class  of  ships  with 
submerged  tubes  only, 

Passing^  from  these  somewhat  discursive  matters  to  the  question  at 
issue— that  of  torpedo  lire  at  a  pursuing  ship — I  must  admit  that  I  am 
thoroughly  in  accord  with  all  that  Lieutenant-Commander  Chambers 
says.  The  approach  from  astern  by  a  faster  ship  that  desires  to  ram 
IS  very  apt  to  occur,  and  can,  of  course,  be  always  brought  about  by  the 
attacked  ship. 

If,  therefore,  the  attacked  ship  causes  her  pursuer  to  follow  directly 
after  her,  the  stadlmeter  may  be  used  to  determine  the  exact  speed  of 
the  pursuer,  as  well  as  her  distance  at  any  given  moment. 

The  foregoing  table  could,  therefore,  be  used  to  determine  with  the 
utmost  accuracy  the  proper  elements  of  fire  for  a  style  of  defense  that 
would  make  the  pursuer  very  unhappy. 

From  this  table  will  be  seen  how  vastly  this  method  of  fire  increases 
the  effective  range  of  the  torpedo,  by  allowing  the  pursuing  ship  to 
cover  part  of  the  intervening  distance  herself.  It  will  also  be  seen  that 
the  greater  the  tactical  diameter  of  the  torpedo  and  the  less  its  speed 
the  further  apart  the  two  shtps  could  be  at  the  moment  of  fire  and  still 
Score  a  hit.  Thus  we  see  qualities  that  are  ordinarily  classed  as  dis- 
advantages in  the  torpedo,  slow  speed  and  great  tactical  diarueter,  are 
here  qualities  of  positive  value.  The  limit  would  of  course  be  that  the 
run  must  be  made  quickly  enough  to  prevent  the  enemy  from  seeing 
and  avoiding  the  torpedo.  Unless  the  sea  is  dead  smooth,  however,  it 
is  very  hard  to  follow  the  track  of  an  approaching  torpedo,  and  with  a 
double  fire  from  the  foremost  ship  resulting  in  a  torpedo  approaching 
on  each  side,  dodging  would  be  a  very  hard  matter. 

In  this  connection,  I  am  much  impressed  by  the  facility  with  which 
this  method  of  torpedo  attack  could  be  used  in  conjunction  with  the 
system  of  concentration  of  gun  fire,  recommended  by  Professor  Alger 
in  his  treatise  on  the  "  Errors  of  Gun  Fire  at  Sea."  A  ship  which 
follows  his  method  of  steaming  in  a  spiral  in  order  to  keep  an  enemy 
In  his  zone  of  maximum  gun  fire,  could  readily  resort  to  this  method  of 
torpedo  warfare  U  desired.  To  bring  the  enemy  astern  long  enough  to 
deliver  the  torpedo  fire  by  the  use  of  the  above  table  would  be  very 
easy,  and  perhaps  a  similar  table  for  torpedo  fire  while  still  on  the  spiral 
might  be  prepared  also.  This  would  of  course  be  preferable,  and  while 
ihe  preparation  of  the  table  would  seem  at  first  blush  to  call  for  an 
application  of  more  than  simple  mathematics,  at  the  same  time  such  a 
table,  if  it  can  be  prepared,  would  be  about  as  simple  to  use  after  it  is 
once  prepared  as  the  one  given  above.  As  yet  I  have  not  had  time  to 
inquire  into  this  point  very  fully,  but  promise  myself  to  do  so  at  the 
first  opportunity. 

To  fit  torpedoes  for  use  with  this  table,  there  will  have  to  be  furnished 
with  each  torpedo  a  tabular  statement  of  the  number  of  turns  of  the  ' 
regulator  to  secure  any  one  of  the   given  speeds  on  the  semi-circum- 
ference of  the  circle;  also  some  arrangement  must  be  made  for  securing 
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the  desired  tacttcal  diameter.  To  do  tliis  I  believe  two  sets  ot  vertical 
rudder$  could  be  filled,  capable  of  being  readily  inserted  in  the  tail 
blades  or  removed  from  them  as  desired.  The  larger  set  could  be  used 
for  3.  joo-yard  diameter,  and  the  smaller  one  for  a  600-yard  one.  These 
twQ  points  present  nq  difTicultLes  that  coutd  not  be  readily  overcome  at 
the  torpedo  station. 

(6)  The  Coast  District  System. 

In  replying  to  Captain  Goodrich's  objections  to  my  system  of  coast 
districts)  I  wish  to  state,  first,  that  it  has  never  been  my  idea  to  Iree  the 
torpedo  sections  from  the  control  of  the  commander-in-chief  or  senior 
officer  present  in  time  of  war,  as  I  of  course  realise  the  foolishness  ot 
any  such  proposition.  My  only  idea  in  regard  to  protecting  the  sections 
from  commanders-in-chief  and  casual  senior  officers  present  in  time  of 
peace,  was  to  enable  the  torpedo-boat  officers  to  continue  their  proper 
work  without  having  their  boats  called  upon  at  the  pleasure  of  any 
passer-by  to  run  errands,  carry  despatches,  transport  wash-clothes  and 
marketing,  etc.  That  the  danger  of  this  improper  diverting  of  boats 
from  their  true  duties  is  no  imaginary  one  is  proved  by  the  fact  that 
they  have  always  been  used  for  such  purposes  far  too  freely,  even  during 
the  Spanish  war,  and  I  fancy  no  one  will  doubt  what  would  be  their 
fate  in  the  matter  in  time  of  peace  unless  amply  protected  by  depart- 
mental orders. 

Captain  Goodrich  in  his  criticism,  as  well  as  in  a  previous  one  on  my 
essay  of  January  i,  1900,  obiects  to  my  coastwise  district  system  as  a 
division  of  force  to  be  deprecated.  The  comparison  of  my  scheme  with 
the  Jcffersonian  gunboats  is,  in  my  opinion,  not  a  fair  one,  for  the  gun- 
boat scheme  was  to  have  those  small  vessels  in  the  various  ports  and 
HO  othtr  naval  force  anywhert.  I  certainly  have  never  advocated  the  coast 
torpedo-boat  system  to  ihc  exclusion  of  al!  other  force  afloat. 

The  coast  system  as  1  devised  it  was  to  furnish  at  any  point  a  well- 
trained  force  of  torpedo  vessels,  with  officers  thoroughly  familiar  with 
the  locality,  upon  which  the  commander-in-chief  ot  the  fleet  in  being 
could  freely  call  for  whatever  war  service  they  could  render  him.  With 
our  tremendous  length  of  coast-line,  I  can  see  no  other  way  in  which 
this  can  be  done. 

Captain  Goodrich  criticises  my  system  because  it  divides  the  force. 
True,  and  I  am  the  first  to  admit  that  a  smaller  force  with  the  fleet 
would  answer  every  purpose,  provided  such  force  eould  be  kept  in  eMeient 
condition  and  still  cruise  with  the  fleet.  His  criticism  ts  a  tearing  down 
of  the  system  which  I  evolved,  and  the  reasons  given  for  it  have  much 
weight,  even  in  my  own  mind,  but  I  am  constrained  to  advance  the  point 
that  while  Captain  Goodrich  has  torn  down  my  structure,  he  has  not, 
in  either  of  his  criticisms,  erected  anything  in  its  place.  I  should  be 
more  than  g!ad  to  hear  what  his  ideas  on  the  subject  arCj  and  exactly 
how  he  thinks  the  boats  should  be  kept  in  being. 

If  any  inference  can  be  justly  drawn  from  his  remarks,  it  is  that  the 
boats  should  serve  with  the  Beet  regularly,  as  a  component  part  thereof. 
I  leave  the  possibility  of  this  to  the  judgment  of  individuals.    Personally, 
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I  am  confident  that  were  it  attempted  we  would  have  boat  after  boat 
left  behind  for  repairs,  with  officers  and  men  played  out  and  machinery 
broken  down,  until  the  smaller  force  that  Captain  Goodrich  considers 
all  that  is  necessary  would  have  accomplished  a  more  thorough  disper- 
sion than  any  dreamed  of  in  my  system,  and  with  this  difference,  that 
his  fewer  boaii  and  men  uiouid  be  broken  down^  while  my  greater  number 
of  boats  would  be  in  prime  condition,  with  offiiccrs  and  men  physically 
sound  and  keen  for  the  encounter. 

That  my  system  will  demand  more  vessels  is  true,  and  my  table  gives 
231  as  a  maximum.  With  far  less  coast-Hne  than  our  own,  England  has 
g6  destroyers  and  165  boats,  making  261  in  all,  with  13  more  boats 
owned  by  her  colonies;  France  has  Ji  destroyers  and  277  boats,  making 
30S  in  all,  with  10  submarines  besides;  and  Germany  has  154  in  all. 
These  figures  are  taken  from  the  only  edition  of  Clowes*  Naval  Pocket- 
book  that  I  have  at  hand,  that  corrected  to  February  i,  1899,  and  must  un- 
doubtedly be  considerably  increased  to  bring  them  up  to  date.  Con- 
sidering these  figures,  with  relation  to  the  comparative  needs  for  defense 
of  these  countries  and  our  own,  I  am  content  to  leave  the  question  as  to 
whether  or  not  my  figures  are  excessive  to  those  who  read. 

(f)  The  Theory  of  Section  Attack  as  against  "  Dispersion  (or  Search; 
Concentration  for  Attack." 

The  question  of  group  search  and  dispersed  attack  is  one  to  be  solved 
by  practical  work  aione.  This  I  admit.  I  long  to  see  officers  and  boats 
given  a  chance  to  work  it  out  under  proper  conditions. 

I  am  well  aware  that  if  the  boats  could  be  given  "  dispersion  for 
search  "  and  "  concentration  for  attack,"  to  quote  Lieutenant  Ellicott's 
final  words,  the  maximum  efficiency  would  be  obtained,  but  does  his 
method  as  proposed  accomplish  it? 

As  I  understand  it,  his  idea  is  to  take  the  force  at  his  command,  say 
two  sections,  fourteen  boats,  and  turn  them  loose  separately,  each  boat 
to  be  at  a  certain  place  somewhere  out  on  the  water  in  the  dark,  at  a 
certain  time.  There  will  be  no  means  for  a  man  in  command  of  a  boat 
to  tell  when  he  is  in  his  place,  except  it  be  so  close  to  the  shore  as  to 
enable  him  to  recognize  the  land,  for  certainly  light-houses,  etc.,  will  not 
be  available. 

Then  the  boats,  each  being  in  a  supposed  place  (fourteen  watches  to 
coincide,  and  no  mistake  made  in  estimate  of  time  to  reach  a  given  un- 
marked spot),  they  are  all  to  steam  in  at  slow  speed  towards  another 
supposed  spot,  and  in  case  any  one  boat  sees  anything,  she  is  to  trust 
to  luck  to  get  more  boats  to  help  her  concentrate  on  it.  When  done, 
the  victim  will  more  than  likely  pro%*e  a  friend  also.  With  the  experi- 
ence born  of  one  night's  prowling,  I  am  willing  to  stake  my  reputation 
on  the  difiiculty  of  telling  whether  a  certain  dark  mass  in  view  at  night 
is  an  enemy's  battleship  or  a  friend's  torpedo-boat. 

I  believe  that  no  greater  confusion  worse  confounded  could  be  secured 
than  by  the  method  recommended  in  these  two  criticisms. 

The  idea  of  going  out  and  annihilating  an  enemy's  whole  fleet  in  one 
night  is  attractive,  but,  to  me,  chimerical. 


DISCUSSION. 


H7 


The  time  eicmeni  musi  frf  tlimitiated  to  the  utmost  degree  possible.  On* 
tiwjf  al<me  has  very  little  chance  with  a  battlfskip  even  under  the  best  of 
circumstomes.    These  are  axioms  to  me. 

To  avoid  depending  on  the  time  element,  and  to  ensure  that  more 
than  one  boat  shaSl  attack  the  enemy  at  the  same  instant,  the  officer 
in  command  must  hold  his  boats  together  tmtil  the  last  moment.  This 
the  wedge  formation  accomplishes,  and  while  it  docs  render  finding  the 
enemy  more  difficult,  it  may  be  said  that  if  an  enemy  cannot  he  found 
in  thrLt  way,  in  say  a  week,  it  would  seem  to  me  that  his  blockade  must 
be  rather  a  larce. 

So  that  while  I  admit  that  all  Lieutenant  EUicott  urges  against  the 
group  search  in  his  (a),  (6)  and  {c)  \%  true  (boats  must  go  slowly 
when  in  vicinity  of  the  enemy  to  minimize  (i)),  at  the  same  time  I 
dissent  utterly  from  his  finding  on  the  premises.  The  disadvantages 
that  he  urges,  must  be  submitted  to  in  order  to  accomplish  anything. 
I  am  confident  that  the  haphazard  concentration  he  suggests  would,  if 
relied  upon,  simply  result  in  the  destruction  of  the  boats  in  detail. 
Remember,  they  must  avoid  or  run  over  pickets^  etc.  Seven  boats,  or 
even  five,  if  they  can  get  anywhere  in  the  vicinity  of  a  ship,  can,  in  my 
opinion,  run  through  the  best  picket  force  available,  and  while  some 
of  them  are  drawing  the  enemy's  fire  the  rest  can  get  a  chance  to  fire 
their  torpedoes.  In  other  words,  one  battleship  and  her  pickets  could 
probabSy  hold  up  one,  two  or  three  boats  before  any  of  them  could 
deliver  their  torpedo  fire,  but  if  five,  six  or  seven  go  in  together,  I  do 
not  believe  that  any  human  power  couM  stop  them  all  outside  of  torpedo 
range. 

Although  doing  so  will  perhaps  furnish  my  opponents  with  arguments 
against  what  I  have  just  set  forth  and  in  favor  of  the  dispersed  search 
idea,  I  nevertheless  desire  to  give  an  account  of  the  conclusions  I  drew 
from  the  Newport  manceuvres  of  last  summer. 

These  manttuvres  were  originally  intended  to  cover  a  week's  time, 
but  were  from  various  causes  cut  down  to  two  nights.  Then,  in  order 
not  to  wear  men  out,  the  operations  on  those  nights  were  all  ordered 
to  be  terminated  by  midnight  the  first  night  and  by  eleven  o'clock  the 
second.  As  torpedo  work  depends  to  an  exceedingly  large  degree  on 
the  nervous  strain  and  physical  exhaustion  under  which  the  enemy  is 
kept  for  perhaps  many  nights  prior  to  the  real  attack,  and  upon  the 
element  of  surprise,  it  will  be  seen  at  once  that  the  orders  just  quoted 
at  once  deprived  the  torpedo-boats  of  practically  all  the  natural  advan- 
tages that  would  ordinarily  militate  in  their  favor.  Please  keep  these 
conditions  in  mind  in  reading  what  follows,  and  allow  for  the  tremendous 
loss  of  efEciency  that  necessarily  resulted  to  the  boats  from  their  en- 
forcement. 

The  first  night  of  the  manoeuvres  was  given  up  to  a  spectacular  pas- 
sage of  the  Newport  forts  by  a  squadron  of  battteships,  prior  to  which 
the  torpedo-boats  had  been  sent  in  to  attack  the  inside  ships.  This  was 
ordered  to  be  done  between  eight  and  twelve  at  night,  and  on  a  par- 
ticular night.    Naturally  the  boats  were  discovered  and  mostly  put  out 
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of  action.  They  had  orders  to  steam  in  anyhow,  to  save  ttme,  regard- 
less of  whether  they  were  discovered  or  not,  so  that  if  a  torpedo-boat 
officer  discovered  thai  his  foes  were  on  the  alert  at  a  particuiar  point, 
instvad  of  turning  and  trying  another,  as  a  man  would  do  in  time  of  war, 
he  was  forced  by  order  to  push  ahead  and  sacrifice  himself  under  the 
guns  of  forts  and  ships  in  order  that  the  crews  of  the  battiesStips  could 
be  allowed  to  get  to  sleep  at  niidnighl,  Certainly  true  tact?cat  con-> 
siderations  never  dictated  these  conditions.  As  it  was,  one  boat,  the 
Stiletto,  got  in  and  torpedoed  the  Massachusetts.  The  Holland  was 
not  allowed  to  participate  in  this  night's  work,  the  reasons  for  which  1 
do  not  know. 

On  the  second  night  the  boats  from  inside  were  to  go  out  and  attack 
a  blockading  fleet.  My  claim  is  that  the  sensible  thing  to  do  in  war 
time  would  have  been  to  send  the  boats  out  together  (there  were  but 
five,  and  a  fine  miscellaneous  collection  at  that)  and  be  content  to  get 
one  of  the  enemy's  heavy  shtpa  in  a  single  night,  and  to  leave  the  rest 
for  another  time,  rather  than  to  risk  having  the  boats  cut  off  in  detail 
while  skurrying  around  separately  and  before  they  could  accomplish 
anything. 

However,  torpedo  stock  has  been  at  a  low  ebb  for  some  time  in  our 
navy,  and  at  these  manceuvres  it  would  have  been  a  fatal  blow  to  the 
torpedo  service  had  five  boats  only  succeeded  in  getting  one  battleship 
on  this  occasion.  Officers  of  the  navy  and  the  newspapers  of  the 
country  would  have  joined  together  in  crying  out  at  the  failure  of  the 
boats.  I  therefore  believe  that  it  was  a  wise  comprehension  of  what  I 
may  call  the  politics  of  the  occasion,  and  not  any  tactical  consideration, 
that  caused  the  attack  to  be  delivered  as  it  was. 

Commander  N.  E.  Mason  dictated  the  method  of  attack,  and  I  am 
confident  that  in  time  of  war  he  would  have  carried  out  what  I  state  to 
be  the  correct  tactical  method,  but  as  it  was  in  response,  1  believe,  to 
the  political  considerations  indicated  only,  he  wisely  abandoned  sound 
war  tactics  and  separated  his  boats. 

The  general  plan  of  operations  was  laid  down  by  the  battleship 
officers  again,  and  compelled  the  boats  to  finish  their  work  by  eleven 
o'clock  in  the  evening,  and  on  one  fixed  evening  at  that.  These  limita- 
tions themselves  seemed  almost  enough  to  prevent  the  boats  from  doing 
anything.  Being  bound  down  in  regard  to  time  as  he  was.  Commander 
Mason  very  shrewdly  sent  the  boats  out  at  dusk,  and  before  the  five  ships 
outside  were  expecting  an  attack  the  Vicksburg  and  Scorpion  (rated 
battleships  for  the  occasion)  were  declared  sunk  and  sent  into  port, 

The  Holland  was  out  that  night  also.  Personally,  I  was  aboard  the 
Porter. 

The  search  for  the  Kearsarge,  Indiana  and  Texas  was  then  con- 
tinued. I  believe  that  one  of  the  boats  (the  Dahlgren,  I  think)  found 
the  Indiana  and  claimed  to  have  sunk  her,  but  that  next  day  the  um- 
pires decided  that  the  Indiana  had  sunk  the  boat.  Nobody  else  saw  the 
Indiana  that  I  am  aware  of,  and,  as  far  as  I  know,  she  was  so  far  to  the 
eastward  ai  to  be  of  no  use  in  a  blockade  of  Newport. 
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At  about  8.30  the  Porter  sighted  a  ship  (the  Kearsarge)  and  made  for 
her,  but  before  our  attack  could  be  made  another  boat  (the  Dahlgren) 
attempted  her  and  was  successful.  Not  knowing  the  result  of  this, 
the  Porter  made  sure  by  continuing  her  effort  and  succeeded,  At  about 
the  same  moment  the  Holland  attacked  and  also  scored  a  success.  Cap- 
tain Folger  answered  the  Porter's  hail  by  saying  that  he  had  been  suc- 
cessfully attacked,  and  turned  on  his  lights  and  steamed  in  to  an  an- 
chorage. The  decision  of  the  next  day  in  regard  to  this  engagement 
was  that  as  the  Dahlgren  had  been  previously  sunk  by  the  Indiana  she 
therefore  did  not  sink  the  Kearsarge.  and  that  as  the  Kearsarge  con- 
sidered herself  sunk  by  the  Dahlgren,  therefore  the  successful  attacks 
of  the  Porter  and  the  Holland  did  not  count.  There  is  no  question, 
and  none  was  ever  raised,  that  three  successful  attacks  on  the  Kear- 
sarge were  made  almost  simultaneously  by  these  three  boats,  and  under 
every  rule  of  justice  she  shovild  have  been  declared  sunk,  as  her  com- 
manding officer  thought  her  to  be,  but  the  Indiana-Dahlgren  contro- 
versy was  allowed  to  render  invalid  the  just  claims  of  the  Porter  and 
Holland. 

These  operations  for  the  moment  disposed  of  three  out  of  the  five 
ships  of  the  blockading  force,  during  which  manoeuvres  and  prior  to 
the  attempts  on  the  Kearsarge  above  related,  the  Gwin  and  another 
boat  were  put  out  of  action,  I  believe,  by  the  Kearsarge.  The  Dahlgren 
supposed  she  had  put  out  the  Indiana,  but  nothing  more  was  seen  of 
that  vessel  by  any  one  until  after  the  time  limit  e^tpired. 

After  leaving  the  Kearsarge,  an  effort  was  made  by  the  Porter  to 
find  the  Indiana  and  Texas,  and  we  arc  confident  at  its  end  that  neither  of 
these  vessels  was  in  such  a  position  as  to  cover  Newport  harbor.  The 
Fall  River  boat,  a  bla^e  of  light,  came  out  of  Newport  just  after  the 
Kearsarge  incident,  and  the  Porter  steamed  out  to  sea  on  a  course  par- 
allel to  hers  and  about  four  miles  east  of  her,  knowing  that  if  there 
were  a  battleship  anywhere  between  the  steamer  and  herself  an  eclipse 
of  the  steamer's  lights  must  ensue.  There  was  no  such  eclipse,  and 
after  steaming  down  almost  lo  Point  Judith  buoy  that  effort  was  given  up. 

Having  but  a  halF-hour  left,  the  Porter  steamed  to  the  fairway,  out' 
side  Brenton's  Reef,  and  lay  still  in  the  channel,  waiting  for  one  of  the 
two  ships  to  come  in,  hoping  they  would  do  it  before  eleven  o'clock. 
At  about  10.40  the  Texas  was  sighted  heading  directly  for  the  Porter, 
and  had  time  served  we  had  but  to  He  still  until  she  was  within  torpedo 
range,  for,  with  the  boat  still  in  the  water  as  she  was,  she  was  quite 
invisible,  and  the  Texas  was  not  using  her  search-lights. 

However,  the  short  time  available  prevented  our  doing  this,  so  we 
steamed  slowly  towards  her,  and  were  just  in  position  to  make  the  rush 
when  she  struck  six  bells  and  turned  on  her  running  tights. 

The  net  actual  results  of  the  night  were  three  out  of  five  ships  sunk, 
with  a  loss  of  two  out  of  five  boats.  The  umpire's  decision  next  day 
lost  the  Dahlgren  and  saved  the  Kearsarge.  The  two  remaining  ships 
of  the  blockading  force  had  gone  so  far  to  sea  as  to  render  them  of  little 
value  to  the  bloekade. 
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It  will  doubtless  be  maintained  that  these  results  are  arguments  for 
the  scattered  search  principle  as  against  my  own,  but  I  believe  that  the 
single-boat  attacks  which  succeeded  here  would  have  resulted  in  dis- 
aster in  real  service.  The  inner  ships  were  to  have  sent  in  picket-boats, 
but  the  torpedo-boats  got  out  before  this  was  done  and  caught  the 
inner  ships  unawares.  This  would  hardly  be  done  in  warfare.  And 
with  proper  pickets  to  designate  the  direction  and  time  of  approach 
of  a  boat  I  do  not  believe  that  a  single  boat  would  be  able  to  get  far. 
whereas  the  seven,  scattering  upon  alarm  by  the  pickets,  would  create 
such  a  flurry  from  so  many  directions,  that  success  would  be  more  than 
likely  in  spite  of  the  pickets. 

Like  David  Harum  I  am  always  willing  to  give  the  other  fellow  a 
show,  and  under  these  circumstances  if  I  could  trade  off  two  or  three 
boats  for  one  battleship,  I  would  be  content  to  cal!  it  a  good  night's 
work  and  to  leave  the  enemy  a  few  stray  vessels  here  and  there  for  a 
future  occasion,  instead  of  devastating  his  entire  fleet  in  one  fata!  attack 
by  pitting  single  boats  against  single  battleships. 

The  fact  that  the  Dahlgren,  Porter  and  Holland  alt  tried  (or  the 
Kearsarge  at  about  the  same  moment  loojcs  at  first  blush  like  a  support 
of  the  accidental  concentration  theory  of  Lieutenant  EUicott,  but  when 
the  facts  are  all  boritc  in  mind  I  hardly  believe  this  will  be  accepted  as 
true.  There  were  no  pickets  out,  two  of  the  blockaders  had  gone  into 
port  over  an  hour  before  as  sunk,  two  others  had  gone  so  far  away  that 
there  was  no  possibility  of  finding  them  within  the  tittle  limit,  with  a 
result  that  the  Kearsarge  was  left  alone  tn  her  glory  to  bear  the  whole 
brunt  of  attack.  Part  of  the  boats  had  gone  out  to  the  westward  and 
Worked  to  the  eastward,  and  the  rest  went  out  to  the  eastward  and 
worked  to  the  westward.  That  we  three  met  the  Kearsarge  at  the  same 
time  in  the  middle  is  no  wonder,  and  proves  nothing  to  me. 

In  other  words,  I  claim  that  as  far  as  torpedo  work  was  concerned, 
these  manCEuvres  gave,  us  all  some  fine  elementary  instruction  that  we 
sadly  needed,  but  that  as  far  as  proving  or  disproving  any  tactical  theories 
was  concerned  they  were  of  the  very  slightest  value.  If  persisted  in 
much  will  eventually  be  learned  by  such  exercises,  but  to  be  of  value 
absurd  time  limitations  must  be  done  away  with,  day-time  drills  must 
be  abolished  for  the  time  being,  the  elements  of  fatigue  and  surprise  must 
be  allowed  to  play  their  full  part,  and  all  night  work  and  all  day  sleep 
must  be  the  rule.  All  hands  on  deck  from  eight  to  eleven  and  then 
"  Hurrah  for  our  hammocks"  is  a  wonderfully  poor  assimilation  to  war 
conditions,  and  if  we  are  to  learn  anything  from  manoeuvres  that  cry  must 
be  done  away  with  once  and  for  alt. 
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SHIPS  OF  WAR,  BUDGETS  AND  PERSONNEL. 

AUSTRIA. 

Budget. — The  budget  for  1901  amounts  to  43490,820  crowns  {$8,828,-. 
636.46;  I  crown  =  $0,203).  The  ordinary  charges  are  placed  at  28,5;!l,66o 
crowns  ($5,789,896.98),  an  increase  of  2,965,610  crowns  as  compared  with 
1900;  while  the  extraordinary  charges  are  14,969,160  crowns  ($3,038,739.48), 
an  increase  of  1,038,710  crowns.  The  ordinary  charges  include,  in  addi* 
tion  to  other  items,  the  fotlowing:  Last  instalment  for  the  construction 
of  the  torpedo  cruiser  Aspern  (ex-B),  of  2330  tons;  third  instalment  for 
torpedo  cruiser  Szigetvar  (cx-C),  of  2350  tons;  second  instalment  for 
armored  cruiser  E,  of  74^^  tons,  to  replace  the  Radetzky;  last  instaiment 
for  small  mine-tender  of  200  tons;  and  first  instalment  for  batdeship  A, 
of  10,000  tons,  to  replace  the  Laudon.  The  extraordinary  charges  include 
items  for  armaments  and  ammunition  for  ships  building,  mines,  torpedoes, 
torpedo  nets,  coaling  and  mine  stations,  magazines,  gun-cotton,  etc.,  also 
the  following:  last  instatment  for  the  armored  cruiser  Kaiser  Karl  Vf 
(ex-D),  of  6250  tons;  fourth  instalment  for  the  Habsburg  (Battleship  I), 
of  S340  tons;  third  instalment  for  battleship  11^  of  8340  tons^  and  second 
instalment  for  battleship  III,  oJ  8340  tons. 

Battleship  A. — The  plans  for  this  battleship  arc  still  under  considera- 
tion and  no  details  are  yet  given  out.  The  displacement  will  be  about 
10,000  tons. 

Armored  Cruiser  E:  Principal  Details. — This  vessel  will  be  of 
the  Kaiser  Karl  VI  type,  but  longer,  and  is  reported  to  have  been  laid 
down  in  the  latter  part  of  1900. 

Armament — Two  24-cm.  {9,4S-inch)  Krupp  guns  in  turrets,  one  forward, 
one  aft.  Ten  15-cm.  (s.9-inch)  Skoda  guns  in  casemates.  Twenty-five 
smaller  guns.    Torpedo  tubes. 

Protection, — Belt.  8.7  inches,    Turrets,  7.9  inches.     Casemates,  5  inches. 

Motive  power. — Twin-screw,  triple-expansion  engines.  Yarrow  water- 
tube  boilers.     Designed  I.  H.  P..  ii,30o,  to  give  a  speed  of  21  knots. 

Dimctaions, — Length,  383.73  feet;  beam,  61,66  feet;  mean  draft,  21,3  feet; 
displacement  at  this  draft,  7400  tons  (metric). 

Habsburg:  Launch,  DE.scttn'TioN. — This  second-class  battleship  was 
launched  at  the  San  Marco  (San  Rocco?)  Yard  of  the  Stabilimento  Tec- 
nico  Triestino  on  September  9.  1900,  She  is  the  first  of  three  sister  ships 
now  under  construction.  The  hull  is  of  steel  without  sheathing.  Wood 
is  used  35  Utile  as  practicable;  the  upper  (over  superstructure)  and  main 
decks  are  planked  but  the  others  are  covered  with  linoleum  or  corttcine. 
The  poop  and  forecastle  are  both  continuations  of  the  main  deck;  between 
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them  is  a  superstructure  which  is  decked  over  and  surrounded  by  bulwarks 
of  good  height.  The  freeboard  at  the  stem  is  about  19.  feet  and  at  the 
stern  about  18.  There  arc  two  smokcpipes  and  two  military  masts. 
Electricity  will  be  used  for  lighting  the  ship;  also  for  working  the  guns, 
ammunition  hoists,  ventilating  machinery,  etc.  The  electric  plant  will 
consist  of  6  three-phase  dynamos. 

Armomenf. — Three  24-centimeter  (g.45-inch),  L.  40,  Krupp  guns  of  so- 
called  R.  F.  type:  two  in  a  closed  balanced  turret  forward  and  one  in  a 
similar  turret  aft.  Twelve  JS-cm.  (5.9-inch),  L.  40,  Skoda  guns:  six  each 
side  in  two-story  casemates,  the  lower  story  on  the  gun  deck,  the  upper 
one  on  the  main  deck  in  the  superstructure,  The  four  forward  guns  can 
fire  directly  ahead  and  the  four  after  ones  directly  astern.  Ten  6-pounders: 
four  each  side  on  the  superstructure  and  one  each  side  on  the  gun-deck 
forward.  Twelve  i-pounders  and  eight  machine  guns,  (It  is  not  yet 
definitely  settled  whether  the  small  guns  will  be  as  described  or  whether 
the  6-pdrs.  and  I-pdrs.  will  be  replaced  by  24  3-pdrs,)  The  ammuni- 
tion hoists  are  electric  and  !ead  directly  from  the  guns  to  the  magazines 
and  shell  rooms.  Height  of  axes  of  guns  above  load  water-line;  forward 
turret  guns,  25  feet;  after  turret  guns,  24  feet;  casemate  guns  On  gun 
deck.  14.7  feet;  casemate  guns  on  main  deck,  21.3  feet  All  except  the 
turret  guns  are  furnished  by  the  Skodawerke,  Pilsen.  The  torpedo 
armament  consists  of  two  submerged  tubes  for  4S-cm.  Whitehead  tor- 
pedoes. 

ProtecHan. — Belt,  8.7  inches  thick,  extending  about  two-thirds  the  length 
amidships  and  enclosing  the  bases  of  the  barbette  towers  (or  loading 
tubes — they  are  small  for  towers  and  very  large  to  be  styled  loading 
tubes).  The  main  belt  extends  to  4.3  feet  below  the  load  water-line  and 
3-5  feet  above  it.  Beyond  the  belt,  2-inch  armor  of  the  same  width  ex* 
tends  to  the  stem,  being  widened  at  the  extreme  end,  where  it  descends 
to  cover  the  ram.  Above  the  belt,  4-inch  side  armor  of  the  same  length 
extends  to  the  gun  deck.  The  ends  of  the  belt  and  side  armor  are  joined 
by  vertical  bulkheads  rising  from  the  protective  deck.  The  latter  is  2.3 
inches  thick  forward  of  the  belt  and  2.6  inches  abaft  it;  the  middle  pro* 
lective  deck  is  flat,  resting  on  top  of  the  belt,  and  is  1.8  inches  thkk. 
The  turrets  for  the  heavy  guns  are  8.4  inches  thick  with  7.2-inch  barbette 
towers.  The  casemates  are  5.4  inches  thick  on  the  outboard  sides  and 
3.5  mches  on  the  inboard.  The  forward  conning-tower  is  8  inches  thick 
with  6-inch  communication  tube;  the  after  one  is  4  inches,  with  a  2-inch 
tube.  The  armor  is  of  chrome-nickel-steel,  face-hardened  by  the  makers' 
own  special  process,  and  is  furnished  by  Wilkowitz  and  Company,  who 
have  supplied  all  the  recent  armor  for  the  Austrian  Navy. 

Motive  power. — Twin-screw  engines  of  11,900  f estimated)  I.  H,  P.,  de- 
signed to  give  ij6  revolutions  and  a  speed  of  tS.5  knota.  Boilers,  16 
Belleville,    Coal  capacity,  840  tons. 

Dimensi&ns. — Length,  354-25  feet;  beam,  65.6  feet;  draft,  33.3  feet;  dis^ 
placement  at  this  draft,  8340  tons  (metric). 

The  other  two  battleships  of  the  Habsburg  type  are  under  construction, 
one  at  the  government  yard  at  Pola  and  the  other,  like  the  Habsburg,  at 
Trieste. 

Szigetvar:  Launch,  Deschiptiow. — ^This  vessel  is  called  a  torpedo 
cruiser  at?d  is,  in  all  essential  respects,  a  sister  ship  to  the  Zenta  and 
Aspern.  The  main  deck  is  flush  without  superstructure,  or  raised  poop, 
or  forecastle.  There  are  two  light  pole  masts  and  two  smokcpipes.  The 
hull  is  of  steel,  sheathed  and  coppered. 


PROFESSIONAL  NOTES. 


153 


^rmafHeni.— "Eight  4.7-iiich  Skoda  guns:  two  on  the  main  deck,  one 
forward  and  one  aft;  six  in  broadside  on  the  gun  deck,  three  each  side, 
the  forward  and  after  pairs  in  sponsons  and  capable  of  firing  directly 
ahead  and  astern,  respectively.  Ten  3-pounders:  three  each  side  on 
the  gtin  deck  and  four  on  the  main  deck,  one  over  each  sponson.  Two 
machine  guns.     Two  177-inch  torpedo  tubes. 

Pc(j;«^MWi.— Complete  protective  deck,  1.96  inches  thick  on  the  slope 
and  t.2  inches  on  the  flat. 

Motive  power. — Twin-acrew,  vertical,  4'-cyIinder,  triple-expansion  en- 
gines and  eight  Yarrow  water-tube  boilers.  The  estimated  I.  H.  P.  with 
natural  draft  is  5000  and  with  forced  draft  7000;  the  corresponding  speeds 
being  17.5  and  ao  knots.  The  coal  capacity  is  475  tons  and  the  anticipated 
radius  of  action  about  4000  miles  at  10  to  12  knots. 

Dimensions. — Length  between  perpendicutars.  302.8  feet;  over  all,  315.9 
feet;  beam,  J9.4  feet;  mean  draft,  14.1  feet;  displacement  at  this  draft, 
2350  tons  (metric). 

BRAZIL. 

PEasoNNEL. — A  recent  law  of  the  republic  has  fixed  the  numbers  of 
the  various  lists  of  effectives  in  time  of  peace.  No  change  is  made  in  the 
oCHcers,  The  number  of  midshipmen  and  cadets  is  not  to  exceed  180; 
the  number  of  enlisted  men  is  fixed  at  4700  and  of  apprentices  at  1500, 
while  the  marine  infantry  will  have  450  men.  In  time  of  war  these  num- 
bers  as  well  as  those  of  all  the  other  lists  will  be  doubled. 


DENMARK. 

BuPGET  FOR  1 901. ^According  to  the  Rivista  Maritiima  the  Danish 
naval  budget  amounts,  in  the  ordinary  items,  to  6,851,449  crowns  ($1,836,- 
188.37;  t  crown  =:  $0,268)  and  in  the  extraordinary  items  to  214.000 
crowns  ($57,352).  In  the  ordinary  expenses^  the  sum  of  s,t64,46<>  crowns 
($1,384,077.69)  h  for  the  navy  proper  and  1,586,980  crowns  ($425,310.64)  is 
for  the  expenses  of  the  ministry  of  marine,  dependent  offices,  schools,  etc. 
There  is  an  error  of  roo.ooo  crowns  in  these  figures,  probably  typo- 
graphical, but  it  is  not  possible  to  locate  it  with  the  information  at  hand. 
The  expenses  for  the  navy  proper  (apparently  including  the  extraordinary 
charges)  are  divided  up  as  follows:  Ministry,  91,434  cr.;  pay,  792,398  cr.; 
dockyard  expenses,  including  material,  2,856,252  cr,;  provisions,  40.134  cr.; 
sanitary  service,  48,600  cr.;  clothing,  62,917  cr.;  barracks,  123.^3  cr.; 
improvement  of  harbors,  35.000  cr.  j  schools  of  instruction,  116,308  cr. ; 
equipment  of  ships,  1,002400  er;  miscellaneous,  93.228  cr.;  pensions, 
1 146  cr.;  hydrography,  32,390  cr.;  school  for  enlisted  men,  120  cr.;  rent  of 
quarters,  131,061  cr.  Again  we  find  a  discrepancy  of  figures  but  they  are 
sufficiently  close  for  our  purpose,  which  is  to  give  a  good  idea  of  Danish 
naval  afTairs.  Of  the  sum  allotted  to  dockyard  expenses,  new  construc- 
tion accounts  for  1.215,000  crowns,  with  which  it  is  expected  to  continue 
the  construction  of  the  little  battleship  Herluf  TroUe  and  of  the  mine 
boat  Beskytteren;  to  commence  another  vessel  of  the  Herluf  Trolle  class; 
to  thoroughly  repair  and  refit  the  armorclad  Tordenskjold,  the  royal 
yacht  Dannebrog,  and  the  gunboat  Guldborgsund.  The  extraordinary 
vote  comprises  99.00c  crowns  for  material  "  di  sbarramento,"  100.000 
crowns  for  fitting  out  the  Herlui  Trolle,  and  iS.ooo  crowns  for  fitting  out 
the  Beskyttcreiu 
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FRANCE. 

Budget  and  Program  for  1901-1907. — On  February  6,  the  French 
Senate  approved  in  its  entirety  the  French  naval  budget  which  had 
already  passed  the  Chamber  of  Deputies.  The  budget  was  approved  by 
sections  and  much  of  it  had  been  assented  to  some  time  before.  On 
December  9,  President  Loubet  promulgated  the  following  law  which 
formed  a  part  of  the  budget: 

"  Art,  I.— The  Minister  of  Marine  is  authorized  to  construct  in  the 
government  yards,  or  by  contraei   in  private  establishments,   the  ships 
hereinafter  designated,  of  which  the  total  cost  is  estimated  at  526,836.000 
francs  ($101,679,348;  i  franc  ^^  $0.1 93): 
6  battleships  of  14,865  tons: 
5  armored  cruisers  of  12,600  tons; 
28  torpedo-boat  destroyers  of  about  305  tons. 

"  In  addition  to  these,  there  are  authorized  torpedo  boats,  submarine 
boats,  and  submergibSe  boats,  of  which  the  number  will  be  determined 
later;  and  of  which  the  total  cost  is  estttnated  to  reach  118,300,000  francs 
($23,831,900). 

"  Art.  "2. — ^The  credits  relative  to  new  construction  provided  in  the 
budget  for  1900,  or  authorized  by  the  present  law,  are  762,212.000  francs 
($147,106,916)  and  are  to  be  expended  before  January  i.  1907," 

This  will  be  provided  for  eacb  year  in  the  ordinary  expenditures. 

"  Art.  3,— The  credits,  or  portions  of  credits,  remaining  unused  at  the 
end  of  any  year  will,  before  March  3t  of  the  second  year,  be  carried 
forward  to  the  credit  of  the  following  budget." 

The  program  herein  outlined  is  to  be  completed  by  January  i,  190?; 
and  the  amounts  to  be  spent  each  year  are  approximately  as  follows: 
igoi,  III  millions;  1902,  117  millions;  1903,  127  millions;  1904,  127  rai!- 
lion^;  1905,  IQ4  millions;  1906.  69  millions. 

In  accordance  with  this  program  it  is  expected  that  the  following^  new 
construction  will  be  commenced  in  igor: 

Two  battleships  of  ^4,865  tons;  one  at  the  arsenal  at  Brest  and  one  in 
a  private  yard. 

Ten  torpedo-boat  destroyers  of  the  Fayconneau  type  (303  tons,  26 
knots) ;  two  at  the  government  yard,  Rochefort,  and  eight  in  private  yards. 

Twelve  first-class  torpedo  boats:  one  at  the  arsenal,  Saigon,  and  eleven 
in  private  yards. 

Eight  submarine  boats  of  improved  Narval  type;  two  at  the  arsenal, 
Cherbourg;  six  at  the  arsenal,  Toulon.  The  length  will  be  34  meters: 
beam.  3,75  meters;  displacement,  106  tons.  This  wilt  make  twenty 
submarine  boats  buiHing  or  completed, 

VESSELS  BUILDING. 

Dlaplaoe-  Hi'markt: 

Kame.  meot  Where  buUdlag-  date  nP  tsniti- 

(toDftl,  pletlon. 

New  bfcttteshlp U,&es       At  a  private  yard.  Not  yet  ordered. 

"  H,l^       ArsGnal,  Brtat-  To  be  laid  driwn. 

Smtren 12,7:^  "  I^unchcMl ;  oomp].  lOOe. 

lenn .,    ia,(3S  "  KtivInt^trialiiioomiall.lBOl. 

Heorl  IV a,MB       ArHnal,  Cherbourg.  Launched  ;  oompl.  1902. 

ArtnoftA  CrttUcn. 

Julea  Ferry ,. ISv&SO      AracD&I,  Cberbourg^.  Ordered ;  keel  not  USd. 

Leon  Gam  twtta 1S,EB0      Araenal,  Dre«t.  Ordered;  keel  not  laid, but 

to  be  lafd  soon :  to  be 
launobwl  end  ol  1901. 
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VESSELS  BUlhDllXG-Ckmtinued. 

D  ttpUue  -  Re  marks ; 

Nftme.  ment  Where  btilldlng.  date  of  com* 

(tooa).  plctlon. 

New  ■hip... 12,500  AnemiJ,  Toulon-  To  be  laid  down  tbls  r^Kr. 

Jeaoned'Are 114R0  "  £>obd.;to  b«conipl,  IVOl, 

Olo)r« ..,,,,„,..    10,000  ArMual,  Lorlent.  LaunobeilJiioe  ST,  lew. 

Ma,re[eilltLlse...........     10,000  Araesal,  Brest,  Launched  July  Jl,  1900. 

Amlral  Aube  ..... 10,000  cb.deln  I^ir(i,St.Xaz«ire,  Notlsuncl]«l;  compUtCOS. 

Sully... 10,000  Forjre  et  Cbantloria  de  I& 

H«dltemD£e,  LaSe^DQ.  "  " 

Cond£ 10,000  Araenat,  Lorleot.  Laid  down  Jan.  1, 1001. 

Amlrai  Guerdon...., ,     9,&ld  "  Compl.  thjsreu- poMlblr. 

Dtip«tlt  ThouKK iJblS  Arsenal,  Toulon.  To  be  launched  IBOI. 

Montcalm V«5IA  F.  et  C.dolaM-.LaSByne.  Launched  ;  oompl.  1001. 

DeailJx....... 7, too  Cb. d«  la  L.,  81.  NajcaLre.      To  be  lauach<?d  soon. 

DupleJx T,TOO  Arsenal,  Rocbefort.  Lobd.:  ODmpl.  Oct.lOOS. 

El^ber... 7,11X1  Atetlera  de  la  Glroade, 

Bordeaux.  Not  la  unc  tied:  com  pi.  1909. 

Prsttcted  CVuiterg. 

ChateHurenault A,OU  F.  etC.de  la  M.,  La  SeyQe.  Not  yet  dollrered  to  govt. 

Jurten  de  laOravS^re.      Gi,fiDO  Artenal,  Jxirletit.  Launcbed ;  compl.  lOOL 

IVaiMport. 

YauotuBC 1,060  Artena],  Rochefort.  BulldlDS ;  or-mpl.  IWl- 

TnrptOo  Boat  Bettrftver*. 

Fertulsase. ....■■        303  Arsenal,  fiocbefort.  Launched. 

Escopette. ............        303 

Flamberge .■        303  "  Justbeffun. 

fiapiOre ...         aua  " 

SarbacHne 309  "  Ordered:  not  ret  beBun. 

Carabine SOS 

ArquebUM.,., 903  A.  Nonnatid  at  Cle.,  navre.Cotnpl.  1903, 

Arbaleie....... 80S  "  '» 

Movsciaet 

Sagala 30a  " 

Bpleu 303  "  " 

Rarpon.. S03 

Frondo 3I»  "  " 

Javeline 99 

^irpedo  Boatt. 

Trombe.. 1B6  Cta.  da  la  Loire,  NanteB.      Compl,  IDOL 

8lrocoq  ...... . ISS  A.NormBndetC|e.,HaTre,         " 

Mlitial... ,.,        1&6  "  " 

aimouD.. 18G  F.  et  C.  da  la  M.,  Havre.  " 

a^hon.... ...........        185 

8ourra«qxie ISO  A.  Hormani)  etCEe.,  Havre.  " 

Baffale ISO  "  " 

Nob.  tS  and  ££i H  Anena),  Cberbourg. 

Hoa.tS»,S5»,a».f«l...  90  Atellen  de  la  G..    Bor- 

deaux. Comiil.  1901-1902. 

Noa.  HA,  Z53,  2M,  3U« 

S«,m.... 80  to  00  F.  Qt  C,  do  la  M.,  Havre. 

NcM.SM, :»&..,. 901?)  Socit^tf  Drle  et  Dacalan, 

Bordeaux.  Compl.  April,  IfiOS. 

Mo8.3Sli,ea) 84  Arfieuttl,  Toulon.  Qetrun  IS(iM;  ooropl- lOOI. 

Noa.  Xi5.  040.  »T.  SU, 

Slff.  25U,  SU,  tOB,  na.  ■    sa  to  OO  Creusot  Works,  CbatoDB- 

aur-3aone.  Some  nearly  compl,  etc 

No.  HI....... SO  Arfensl,  SalKOD.  Compl.  Jan.  15,  lOOi. 

P98. ...,,..... t  "  Oompt.  I«e. 

I  Now  iSrat-claaa  boat  ?  "  To  be  laid  down, 

II  "  "  "i  hi  private  yards,  Nul  >*tt  orderad. 
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New  Battleships;  Descbiftiox,— These  vessels  will  be  more  fully 
described  in  a  later  number  of  the  Proceedings.  The  coniplement  will 
be  42  officers  and  751  men.    The  principal  features  are: 

Armemeni. — Four  i2-inch  guns  in  pairs  in  balanced  turrets  forward  and 
aft.  Eighteen  6.48-inch  guns:  twelve  in  pairs  in  turrets;  six  in  casemates. 
Twenty-six  3-pounders.  Two  I-poundcrs.  Five  torpedo  tubes,  of  which 
two  are  to  be  submerged. 

Protection, — Complete  belt,  12  inches  thick  at  the  water-line  amidships. 
Above  this  a  thinner  belt,  also  complete,  and  4  inches  thick,  rising  to  a 
height  of  8,3  feet  above  the  water  at  normal  load.  Complete  protecti\e 
deck  4  inches  thick  on  the  slopes.     Main  turrets,  ti  to  12.5  inches  thick. 

Motive  potuer. — Triple-screw,  triple-expansion  engines  of  14,475  I-  H.  P, 
Designed  speed,  18  knots.  Normal  coal  supply,  905  tons;  total  coal 
capacity,  1&25  tons. 

Z)iwwiij»ar«.— Length.  43S.9  feet;  beam,  79.5  feet;  draft,  aft,  27.5  feet; 
displacement.  14.865  tons  (metric"). 

Conde:  Keel  Laid.  Deschiptjon. — The  keel  of  this  armored  cruiser 
was  laid  at  Lorient  arsenal  on  New  Years  day,  1901.  All  of  her  sisters 
were  begun  some  months  before  and  two,  the  Gloire  and  Marseillaise, 
have  been  launched.  The  hull  is  of  steel,  without  sheathing.  There  are 
four  smokepipes:  one  military  mast  forward  with  two  tops;  signal  mast 
aft  with  one  small  top.  The  upper  deck  extends  nearly  to  the  stern  so 
that  the  after  turret  is  at  the  same  height  as  the  forward  one.  The 
complement  is  23  officers  and  540  men.     The  principal  details  are; 

Ar»tam(tn, — Two  7.6-inch  guns  in  turrets,  one  forward,  one  aft  Eight 
6.48-inch  guns:  four  in  turrets  on  the  upper  deck,  two  each  aide  amid- 
ships, about  60  feet  apart;  four,  singly  in  casemates,  one  sponsoned  out 
each  side  on  the  main  deck  abreast  forward  smokcpipe,  giving  fire  directly 
ahead,  and  one  each  side  on  berth  deck  abreast  mainmast,  giving  fire 
directly  astern  by  recessing  the  port.  Six  3.9-incb  guns:  two  on  upper 
deck  in  fc>rward  superstructure  and  above  forward  pair  of  6.48-iTich  guns, 
with  fire  directly  ahead  ;  two  on  main  deck  above  after  6.48~irch  casemates 
with  fire  directly  astern;  two  on  main  deck  amidships  between  bases  of 
6.48-inch  turrets.  Eighteen  j-pounders:  four  in  the  tops,  four  on  each 
side  on  berth  deck  amidships,  one  each  side  on  main  deck  forward,  and 
the  rest  on  the  upper  decks  and  bridges.  Six  i -pounders.  Two  2.56-inch 
boat  and  field  guns.  Two  17.7-inch  torpedo  tubes.  Six  searchlights: 
one  each  side  in  ports  near  the  stern,  one  each  side  in  ports  near  stem, 
one  at  forcmastbead,  and  one  on  low  platform  on  mainmast, 

Protccfhn. — The  water-line  armor  belt  extends  from  the  stem  nearly  to 
the  stem,    It  is  6.7  inches  thick  amidships,  4.2  inches  at  the  bow  and 

3.8  inches  at  the  after  ends,  which  are  joined  by  a  transverse  bulkhead, 

3.9  inches  thick.  This  belt  extends  9,8  feet  above  water  forward,  7.55  feet 
amidships,  and  8.2  feet  aft.  The  lower  edge  is  4.9  feet  under  water 
throughout.  Above  this  belt  the  side  armor  forward,  2,2  inches  thick, 
extends  to  the  main  deck  and  is  continued  from  the  stem  to  a  point  a 
little  abaft  the  forward  6.48-inch  guns.  There  are  two  protective  decks. 
The  lower  one,  with  its  fi.it  at  the  level  of  the  water-line,  inclines  down- 
ward at  the  sides  to  meet  the  lower  edge  of  the  main  belt.  The  tipper, 
or  splinter  deck,  is  flat  and  rests  on  the  top  of  the  belt.  The  lower 
protective  deck  is  1.77  inches  thick.  The  upper  one  is  1.2  inches  amid- 
ships, decreasing  to  0,8  inch  forward.  The  space  between  the  protective 
decks  is   divided  by   four  longitudinal  bulkheads.     The   outer  division, 
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between  the  outer  bulkJiead  and  the  side,  i$  the  cofferdam  and  19  divided 
into  numerous  conipa.rtnnents.  Inside  this  is  a  wing  passage  for  ammu- 
nition, etc.  The  central  section  is  also  subdivided.  The  smokepipe  bases, 
ammunition  hoists,  etc.,  as  they  pass  through  it  are  protected  by  armor 
surrounding  each.  The  7.6-incb  turrets  and  their  bases  are  7.9  inches 
thick;  the  turrets  of  the  6.4S-inch  guns,  4.72  inches;  casemates  for  the 
after  6.4B-inch  guns  are  closed  on  the  after  side  by  a  transverse  bulkhead 
4.72  inches  thick;  the  casemates  for  the  forward  guns  have  a  similar 
bulkhead  on  the  forward  side;  the  fronts  of  all  the  casemates  are  4.7 
inches  thick  and  a  thick  shield  on  the  gun  closes  the  port  against  entry 
of  projectiles.  The  3.9-inch  guns  have  shields  in  two  parts,  one  fixed 
and  one  turning  with  the  gun.  There  are  two  conning-towers.  the  for- 
ward one  7.9  inches  thick  and  the  after  one  6.3  inches. 

Motive  power.' — Triple-screw,  triple-expansion  engines  of  20,500  I.  H.  P. 
Twenty-eight  NicUussc  boilers:  six  each  in  the  two  end  compartments 
and  eight  in  each  of  the  others.  Total  number  of  elements,  352,  18  tubes 
in  each:  total  grate  surface  118.4  square  feet;  total  heating  surface, 
30,904.15  square  feet;  total  weight,  including  fuel  and  water  in  boilers, 
369  tons.  The  coal  supply  is  970  tons;  in  addition  to  which  tanks  are 
fitted  to  carry  80  tons  of  (letroleum. 

DimfnsUms. — length,  432.6  feet;  beam,  66.3  feet;  draft,  24.8  feet;  dis- 
placement  at  this  draft,  10,014  tons. 

PERTtnsANE,  Escopette:  Launch,  DESCRirrtoN. — These  two  torpedo- 
boat  destroyers,  of  the  Fauconneau  type,  were  launched  at  the  govern- 
ment yard,  Rochefort;  the  Pertuisane  on  December  5,  1900,  and  the 
Escopette  on  December  ao.  Their  armament  consists  of  two  torpedo 
tubes;  one  2.56-inch  gun  forward;  and  six  j-pounders.  three  each  side. 
The  designed  horsepower  of  the  machinery  is  5700,  and  the  expected 
speed  is  27  knots.  The  coal  capacity  is  38  tons.  The  dimensions  are: 
Length,  183.7  feet;  beam,  19,48  feet:  extreme  draft,  10  feet;  displacement, 
303  tons.     Complement,  4  officers  and  44  men. 

AuDAClEUX:  Trial  Speed.  Descbiptiok. — The  full  power  trial  of  this 
"  armored "  torpedo  boat  took  place  early  in  February.  The  speed 
obtained  was  26.2  knots,  0.2  of  a  knot  above  the  requirement  of  the  con- 
-  tract  The  Audacieux,  and  a  sister  boat,  the  Trombe,  were  built  at  the 
yard  of  the  Ateliers  et  Chantiers  de  !a  Loire,  Nantes.  The  Trombe  is 
undergoing  repairs  due  to  an  accident  while  having  preliminary  trials. 

The  armament  of  these  boats  consists  oE  three  torpedo  tubes  and 
two  3*poundcrs,  An  electric  searchlight  of  15,7  inches  diameter  is  car- 
ried. The  two  compartments  which  contain  the  boilers  and  engines 
are  covered  on  the  sides  and  bulkheads  with  nickel-stecl  plates  o.QS-inch 
thick.  The  deck  over  the  boilers,  engines,  servo-motor,  etc.,  is  also 
armored — 0.95-inch  on  the  vertical  and  sloping  parts  and  0.35-inch  on  the 
horizontal  parts.  The  machinery  is  designed  to  develop  42OO  I.  H.  P. 
and  give  a  speed  of  26  knots.  The  coal  capacity  is  18  tons.  The  dimen- 
sions are:  length,  177.6  feet:  beam,  16,9  feet;  extreme  draft,  6.2  feet; 
displacement,  185  tons. 

Franijais:  Launch,  Partial  Description, — ^The  submarine  boat 
Fran^ais  was  launched  at  Cherbourg  arsenal  on  January  25.  She  is  a 
sister  to  the  Afgerien  and  was  designed  by  M,  Romazotti.  These  boats 
are  of  the  Morse  type  with  certain  changes  and  improvements  which  have 
slightly  increased  the  displacement.  The  hull  is  of  steel,  driven  when 
submerged  by  electricity.    The  complement  is  one  officer  and  eight  men. 
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The  trials  of  the  boat  are  now  in  prog^ress.  The  anticipated  speed  when 
running  on  the  surface  is  ij  knots;  and  when  submerged  it  is  hoped 
that  tt  will  reach  8  knots.  The  radius  of  action  is  about  2CX>  miles.  The 
dimensions  are:  Length,  n8.i  feet:  beam  and  outside  depth  of  hull,  9,18 
feet;  displacement  submerged,  146  tons. 

Morse  and  Narval:  TRiALs.^Thc  trials  of  French  submarine  boats 
have  so  far  resulted  in  the  victory  of  the  Morse,  which  is  of  the  true 
submarine  type,  over  the  submergible  Narval.  The  Morse  is  similar  in 
general  features  to  the  Holland  but  has  only  2.5  tons  buoyancy  when  at 
the  surface,  so  that  only  a  very  smatl  part  of  her  141  tons  of  hull  is  above 
water.  Being  driven  by  petroleum  motors  at  all  times  (so  stated  by 
French  papers),  there  is  no  change  of  motive  power  for  submergring  and 
she  is  able  to  accomplish  it  in  two  minutes  after  opening  the  valves  to 
the  tanks.  She  has  then  a  slight  negative  buoyancy  which  is  overcome 
by  means  of  fins,  or  "  ailettes  "  on  each  side.  Should  the  pumps  fail, 
she  can  at  once  be  brought  to  the  surface  by  detaching  the  lead  ballast 
on  the  keel.  The  Narval  is  very  different.  She  has  wall  sides  and  a 
flat  deck  and,  when  steaming  on  the  surface,  is  like  a  low  torpedo  boat. 
To  submerge  her  the  motive  power  has  to  be  changed,  the  smokepipe 
drawn  in,  and  sufficient  time  must  be  allowed  for  the  unused  steam  to 
cool  down  (so  the  reports  say.  but  I  doubt  if  steam  is  used),  and  a  much 
larger  quantity  of  water  has  Co  be  admitted  to  the  tanks  than  is  the  ease 
with  the  Morse.  At  present  the  operation  of  submerging  takes  fifteen 
minutes  and  this  is  better  than  was  done  at  the  first  trials.  The  new 
boats  of  this  type  are  expected  to  submerge  themselves  in  a  little  more 
than  half  this  time.  The  Narval  was  to  have  been  fitted  with  petroleum 
engines,  but  all  the  lete  reports  say  she  is  delayed  in  sinking  by  having 
to  wait  for  the  unused  steam  to  cool  down;  if  this  is  so,  the  plans  must 
have  been  changed.  When  submerged  she  is  propelled  by  storage  bat- 
teries which  she  charges  herself  when  running  at  the  surface.  In  the 
trials  recently  made  at  Cherbourg  the  Morse  submerged  much  quicker, 
steered  as  well  or  better,  preserved  her  depth  with  greater  steadiness,  and 
fired  her  torpedoes  with  greater  ease  and  accuracy.  The  Narval  is, 
however,  thought  to  be  capable  of  much  improvement  and  has  points  of 
superiority   which  render  it  desirable  to  develop  the  type  as  far  as  possible. 

Devastation:  RErONSTRUcriON. — The  Devastation,  rebuilding  at  the 
Brest  arscnaU  is  well  advanced  towards  completion.  Her  upper  works 
were  nearly  alt  removed,  partly  to  eflfcct  changes,  parity  to  get  in  her 
new  Belleville  boilers.  A  cofferdam  is  being  fitted  on  the  lower  deck 
and  some  of  the  old  iron  armor  has  been  replaced  by  plates  of  less  weight 
but  CQual  resisting  force.  Part  of  the  superstructure  has  been  suppressed- 
The  i2.6'inch  and  9.4-'inch  gutis  have  been  removed  and  will  be  replaced 
by  six  io.8-inch.  The  changes  will  lighten  the  ship  by  about  200  tons 
and  raise  the  upper  edge  of  her  belt  about  4  inches  higher  out  of  water, 

Neptune,  Duperre:  Reconstruction. — These  vessels  will  shortly  be 
taken  in  hand  at  Brest  for  reconstruction.  The  estimated  cost  is  $300,000 
each,  The  superstructure  of  the  Neptune  will  be  reduced;  also  the 
masts.  Belleville  boilers  will  replace  her  present  cylindrical  ones;  and 
the  engines  will  be  put  in  thorough  repair  and  adapted  to  the  new  boiler 
pressure.  The  Duperre  will  also  receive  new  boilers  and  her  hull  and 
engines  will  be  repaired.  The  midship  13.4-inch,  gun  and  fittings  will  be 
removed  and  replaced  by  four  6.4S  guns  in  an  armored  casemate. 
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Requin:  Reconstruction.— This  old  coast -defense  ship  has  been  in 
hand  for  a  long  time  and  the  work:  is  proceedings  slowly,  but  she  will 
probably  be  finished  this  year.  The  belt  armor  was  very  thick— 19.5 
inches,  and  it  has  been  reduced  in  thickness  in  parts  and  otherwise 
lightened.  The  16.5-inch  guns  have  been  removed  and  one  10,8-inch  gun 
of  later  type  placed  in  a  closed  turret.  9  inches  thick,  over  each  barbette. 
The  engines  have  been  thoroughly  repaired  and  Niclausse  boilers  sub- 
stituted for  the  old  cylindrical  ones,  The  total  reduction  in  weights  is 
about  600  tons,  and  it  is  expected  that  this  will  bring  the  upper  edge  of 
the  belt  (which  was  totally  submerged  at  full  load)  well  above  water, 

FuRiEUx:  Reconstruction,— The  work  on  the  Furieux.  which  is  a 
much  smaller  ship,  wilt  be  similar  to  that  done  on  the  Requin.  The  two 
13.4-inch  guns  in  barbettes  will  be  replaced  by  two  9.4-inch  guns  of  recent 
model  in  pairs  in  closed  turrets.  The  engines  will  be  repaired  and  Belle- 
ville boilers  will  replace  the  old  cylindrical  ones.  The  total  lightening  ot 
the  ship  is  estimated  at  246  tons. 

Marceau:  Reconstroctio?}. — The  rebuilding  of  the  Marceau  is  under 
way  at  the  Toulon  arsenal.  The  changes  to  be  effected  are  similar  to 
those  to  be  made  in  the  Neptune,  already  described, 

GERMANY. 
Budget  for  igoi. — The  German  naval  budget  for  1901  is  fixed  at 
79.831^2  marks  ($18,999,878.44^1  mark  ■=  $a238)  for  the  ordinary  ex- 
penditure and  120.986,150  marks  ($28,794.70370)  tor  the  extraordinary; 
the  totaJ  contemplated  expenditure  being  200,817,572  marks  ($47,794,- 
582.14).  The  extraordinary  vote,  following  out  the  provisions  of  the 
German  Naval  Law,  contains  the  following  allotments  for  new  construc- 
tion and  the  rebuilding  of  existing  ships:  i.  For  the  battleships  H  and  I, 
6,000.000  marks,  2.  For  an  armored  cruiser  to  replace  the  Konig  Wil- 
helm,  2.4DO.000  marks.  3.  For  three  small  cruisers,  G,  H  and  I  (one  of 
which  is  additional,  the  others  in  place  of  old  ships),  5,900,000  marks. 

4.  For  the  construction  oi  a  division  of  torpedo  boats,  2,400,000  marks. 

5.  For  lengthening  and  rebuilding  vessels  of  the  Siegfried  class.  4,500,000 
marks;  also  500,000  marks  for  their  armament  and  equipment.  The  sum 
of  74.&iO,ooo  marks  is  allotted  tor  vessels  now  under  construction;  and 
1.000,000  marks  to  commt-nce  work  on  a  third  entrance  to  the  port  of 
Wilhclmshavcn,  the  total  cost  of  which  is  estimated  at  30,000,000  marks. 
The  German  Navy  League  has  placed  at  the  emperor's  disposal  a  certain 
amount  from  the  reserve  funds  to  be  spent  on  w^ork  abroad.  When  the 
assent  of  the  Reichstag  !:«  obtained,  a  river  gunboat  for  service  in  China 
and  the  East  will  be  ordered. 

VESSELS  BUILDINQ, 
Name,  D|aplHce>iiieDt     Wbere  BuiMIng^.       Rem»rkJ;  when  coiUpL 

Battte«htpa.  (tom). 

WlttelibHQb iZftiXt  Oo7t.Td.,wnbeZniBhtvD.  Lkuucbed  July  a.  1900. 

I> ..,..„  M.00O  Schlobnu.  Dantilo.              WllJ  lie  Uuocbed  MOI, 

X , 12,000  Oerm  an  I  a  Yard,  Kiel. 

F.-. ia,000  Vulcan  Vard,  Stettin. 

a „..„ UjOOO  Govt.  Td.,  Wiiheltoabava.  Keel  laid  Deo,  1.  l<m. 

H. ?                              ?                      Not  y«t  ordered. 

1 ?                               ? 

EaJi«rWl]be1ta4erGroHe.  ]l,190  OarnnnlB  Yard,  Kiel.        Lcbd. IKP, compl.  1901, 

Kalaer  Karl  der  Oroasa   . . .  11,130  Blobni  k  Vd«i«,  Hamburs.  Delated  by  tti-fke, 

EAlMr  BarbarosM 11,130  SgbigbRu,  Dantzlc.              Lchd.  April  £1, 1900. 
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Nnme.  DlaplKcement     Where  Dulliliag.       RemArka ;  when  oompL 

BrutsKonlK  Wlihelai  ■■...        ?  i  Not  rot  ordered. 

PrlDS  Halnrteb i^as  Oovernmeot  Tkrd,  Kiel.  Launolicd  March,  1900. 

B.. 8,368  "  To  be  l&unobed  ][ni. 

Protected  OruUeri. 

Krmpbe ■ S.BU  Oermnnta  Turd,  Kiel.  Prsctlc«llr  oompiete. 

Nlobw  .......................  E,e4S  Weser  Turd,  firamro.  '* 

TheilB 4,«IS  Oovt.  Tard,  Dautzlc.  FlttEngout. 

Arladae S,M6  Weaet- Tard,  Brrmeo. 

AmMonc S.MS  OermiinJii  Yard,  Kiel.  Launnh^d  Oct,  S,  IBM, 

E e,fl45  Govt.  Y«rd,  DantzlQ.  Building. 

a. .         f  ?  Not  yet  ordered. 

H ?  ? 

I 7  ?  " 

Ounboat. 

A 809  Govt.  Y»rd,  Daotxlc.  ButldttiK. 

Torpedo  Boat  DeHroyert. 

S„  to  a,t  (8  boata) SSO  Scblotiau,  Daatslc.  Bldi;.;  mostlr  fSOtnpl. 

8,t  to  9]4i  (B  bosta) 950  '-  Nearly  aU  Iftunohod. 

Sj,i  to  8,1,  (« boats) aso  "  Neifproenm. 

New  Battleships  H  and  I, — Thtse  vessels  will  not  be  sister  ships  to 
the  Wittelsbach  but  oi  a  new  and  larger  type.  The  particulars  are  not 
yet  published  but  the  rumors  are  that  they  will  carry  Krupp's  new  28- 
centimeter  {ii,&2-inch)  rapid-firing  gun  instead  of  the  24-centj meter  piece; 
and  also  more  than  eighteen  6-inch,  or  else  a  doien  or  more  8-inch.  It  is 
believed  that  no  change  will  be  made  tn  the  an^ount  of  protection  or 
speed;  but  of  course  the  displacement  will  be  much  increased- 

BATTLESHtP  G:  Keel  Laid,  Description. — ^The  keel  of  this  ship  was 
laid  at  the  government  yard,  Wilhelmshaven,  December  1,  igoa  She 
is  a  sister  ship  to  the  Wittelsbach  and  D,  E,  and  F;  and,  if  rumor  is  to 
be  believed,  is  the  last  of  this  class  to  be  built.  Unlike  the  Kaiser 
Wilhelm  II  class,  the  superstructure  is  not  carried  to  the  bow  so  that  the 
forecastle  is  at  the  level  of  the  main  deck.  The  superstructure  is  double- 
decked,  making  the  ship  very  much  higher  amidships  than  the  vessels  of 
the  Kaiser  class.  There  are  two  military  masts  with  tops  rather  low 
down  and  with  searchlight  platforms  at  the  lower  masthead,  The  smoke- 
pipes  are  large  and  two  in  number.  The  bow  is  of  pronounced  ram 
shape  but  does  not  recurve  at  the  upper  end  of  the  stem  like  most  recent 
German  ships.     The  principal  details  are: 

/irmament. — Four  9.4-inch  guns  in  baianced  turrets  over  barbette  towers 
forward  and  aft  on  the  main  deck.  Eighteen  s.g-inch  guns:  eight  on  the 
gun  deck  amidships,  four  in  a  long  armored  casemate  on  each  side,  the 
forward  guns  firing  directly  ahead  and  the  after  guns  directly  astern; 
two  in  armored  casemates  on  the  main  deck  forward  underneath  the 
muzzles  of  the  forward  9.4-tnch  guns;  two  in  armored  casemates,  one 
each  side  on  the  gun  deck  just  forward  of  the  after  9.4-inch  barbette  tower, 
with  fire  directly  astern;  four  in  four  smalt  turrets  on  the  main  deck 
directly  over  the  long  central  casemate,  forward  guns  firing  directly 
ahead  and  after  gun<>  directly  astern;  one  each  side  on  main  deck  in 
forward  corners  of  superstructure,  firing  directly  ahead.  Sixteen  3.46- 
inch  guns:  four  jn  forward  end  of  upper  superstructure,  firing  directly 
ahead;  four  in  after  end  of  upper  superstructure  with  stern  fire;  two  each 
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side  irt  the  upper  superstniclure,  in  an  angie.  jutting  out  each  side  amid- 
ships, forward  pair  firing  directly  ahead  and  the  after  pair  directly  astern; 
and  four  on  the  forward  end  of  upper  superstructure,  the  forward  pair  of 
which  is  probably  able  to  fire  directly  ahead.  Twelve  r-pounders.  Eight 
machine  guns.  Five  submerged  torpedo  tubes:  one  in  the  keel  about  25 
feet  from  the  ram,  one  each  side  abreast  the  forward  9.4-inch  turret,  and 
one  each  side  beneath  the  center  of  the  long  casemate.  The  axes  of  the 
forward  94-inch  gu-is  are  30  feet  above  water  and  of  the  after  pair  about 
21.5  feet. 

PrptedwH. — Complete  water-line  belt,  g.4S  inches  thick  amidships, 
tapering  to  8  inches  abreast  ends  of  superstructure,  thence  5.9  inches  to 
bow  and  stern.  The  turrets  of  the  9.45-inch  guns  are  10,6  inches  thick 
and  they  rest  on  barbette  towers  about  9  feet  high.  From  the  bases  o! 
the  barbettes  a  lo-tnch  loading  tube  extends  to  the  protective  deck.  The 
turrets  and  casemates  for  the  5.9-inch  guns  are  ail  5.6  inches  thick. 
The  protective  deck  is  curved,  rising  from  the  lower  edge  of  the  armor 
belt;  for  about  one-third  the  length  amidships  the  crown  is  about  on  a 
level  with  the  upper  edge  of  the  belt,  thence  dropping  gradually  to  the 
level  of  the  tower  edges  of  the  belt  at  bow  and  stern,  The  turrets  and 
isolated  casemates  of  the  5.9-inch  guns  have  armored  loading  tubes  ex- 
tending dow^n  to  the  protective  deck,  but  the  armor  of  the  large  midship 
casemate  is  carried  down  to  the  belt;  while  at  its  ends  armored  bulkheads 
extend  across  the  ship  from  side  to  side  and,  like  the  faces  of  the  case- 
mates, the  bulkheads  are  5.6  inches. 

Motive  power. — Triple-screw  engines  designed  to  develop  15,000  L  H.  P. 
and  give  a  speed  of  19  knots.  Thorneycroft-Schultz  water-tube  boilers. 
The  coal  supply  at  toad  draft  is  600  tons;  total  capacity,  isoo  tons. 

Dimtnsions. — ^Length  between  perpendiculars,  393.6  feet;  beam,  68.2  Feetj 
draft,  35  feet:  displacement,  12,000  tons. 

MeousA:  LAtrJfCH. — This  small  protected  cruiser  of  2645  tons  was 
launched  at  the  yard  of  the  Weser  Company,  Bremen,  December  5,  1900. 
She  is  a  sister  ship  to  the  Amazone,  fully  described  in  the  Proceedings, 
No.  96,  of  December,  1900,  page  703. 

NlOBE,  Nymph  e:  Trials. — The  Marine  Rundschau  gives  some  par- 
ticuJars  of  the  trals  of  these  cruisers,  which  are  sister  ships  to  the  Medusa, 
except  that  the  Niobc  is  sheathed  and  coppered.  The  Niobc's  trials, 
which  took  place  in  July  and  August.  1900,  are  given  in  considerable 
detail.  After  preliminary  runs  to  drill  the  engineer's  force,  the  ship  had 
five  trials.  One  of  6  hours  at  full  power;  three  of  24  hours,  for  coal  con- 
sumption, at  speeds  of  11,  12  and  17  knots,  and  one  of  72  hours  at  full 
Sjiecd  with  very  moderate  air-pressure  in  the  fire-rooms.  The  particulars 
are  as  follows: 

Duration,  hours 6  24  24  24  72 

Draft,  mean,  feet .,     15.66  15,73  1368  15.81  1581 

1.  H.  P.,  main  engines 8000  913  1304  3586  4853 

Air  pressure,  inches , ,      1.3  n.  d.  n.  d.  *  04 

Revolutions 166.6  79.6  8725  127.25  1403 

Speed,  knots 21.6  II  12  17  I9-4S 

Coal,  per  sq.  ft  grate,  lbs .  17.O  19  17.4  25.1 

Coal,  per  I.  H.  P..  lbs.....  Z41  8.13  186  2.or 


*  Blowm  ruotilaf  tntt  flrft-rooou  open. 
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The  measured  mik  trials  of  the  Niobe  at  different  speeds  gave  the 
following  results: 

speed.  I.  R.  P.  Eevututlona. 

31.594  ^Tiot$  ...., 851 1  166.4 

17.048  knots • 3S05  126.73 

11.979  knots 1 183  87.09 

1 1. 189  knots 94s  81.03 

The  results  of  the  Nymphe's  full  power  trial  were :  I,  H.  P.,  a  little  ot< 
9000;  revolutions,  138;  speed  22. j  knots. 

Torpedo  Boat  Destroyers  S90  to  Si  13. — Th«e  boats  are  of  about 
350  tons  displacement.  The  first  division,  S90  to  S97,  are  all,  or  nearly 
all,  completed.  Of  the  division  SgS  to  Sios,  nea.rly  all  will  be  iaimchcd 
by  the  time  these  notes  aie  published.  The  division  S106  to  Si  13  are  to 
be  commenced  this  year.  The  second  division,  S98  to  Sios,  are  of  the 
following  dimensions:  Length,  223  feet;  beam,  21.3  feet;  draft,  9.8  feci; 
displacement,  350  tons.  The  machinery  is  expected  to  develop  5400 
I.  H.  P.  with  ease  and  give  a  speed  of  26  knots  on  a  long  course.  The 
boats  of  the  other  divisions  are  believed  to  be  practically  the  same  as 
these  in  design  and  dimensions. 

Hagen:  Reconstruction,  Trial. — The  vessels  of  this  class  have 
proved  a  disappointment.  They  were  designed  as  coast  defenders  and 
given  a  small  coal  capacity  which  has  been  found  to  be  altogether  too 
small.  Furthermore  they  fell  short  of  the  designed  speed  of  16  knots 
by  more  than  a  knot  and  were,  besides,  deficient  in  stability.  Radical 
measures  to  cure  these  ills  were  regarded  as  necessary  and  it  was  decided 
to  experiment  with  the  Hagen.  She  was  cut  in  two  and  lengthened  seven 
frame  spaces  (27.55  feet),  increasing  the  length  from  239.5  to  267  feet  and 
improving  her  stability  materially.  At  the  same  time  Thorneycroft  water- 
tube  boilers,  fitted  for  burning  oil  in  conjunction  with  coal,  were  sub- 
stituted for  the  old  locomotive  boilers,  The  single  pole  roast  was  re- 
moved and  replaced  by  a  military  mast  carrying  a  top  with  37-miUimeter 
machine  guns.  Two  3.4- inch  guns  were  added  to  the  battery;  a  flying 
bridge  added  between  the  forward  and  after  bridges;  the  conning-tower 
more  than  doubled  in  thickness;  and  another  smokepipe  added,  as  the 
new  boilers  required  two.  The  following  is  a  comparison  of  the  principal 
details  before  and  after  reconstmction: 

Before.  After. 

Length  between  perpendiculars,  feet. 239,5  ^ 

Breadth,   extreme   , , . ,        48.97  49.07 

Draft,  mean,  feet 1746  i7-4^ 

Displacement,  metric  tons 3500  41 14 

Battery,  24-cm,,  35  calibers  ,..,.., 3  3 

8.8-cm.,  30  calibers  ...................  8  10 

37»mm.  machine  guns o  6 

8-mm.  machine  guns  . , 6  4 

Torpedo  lubes,  35-cm.,  bow,  submerged i  laroiore4| 

3S-cm.,  broadside,  above  water,  2  o 

45-cm,,  broadside,  submerged.,  o  2 

35-cm.,  stern,  above  water i  o 

45-cm.,  stem,  above  water....,  o  i 

Conning-tower,  thickness,  inches  . .....  3.15  7.06 

Masts, .,...,.... lignaJ  maat  mlljt&rr  : 
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Be  tore.  After. 

I.  H.  P. 4545  5178 

"™*'^'^* ' ■ • 1  tnotlve  croft. 

Smokepipes I  3 

Coal  supply,  normal,  metric  tons S30  350 

Coal  capacity,  metric  tons soo  580 

Complement ,.  276  xgj 

Turning  circle  at  la  knots,  yards 4po  430 

Capacity  of  oil  tanks,  tons. o  1.7 

Speed  on  trial,  knots. .,,,.,.,.,, ,,.,.,,,  14.85  15.1 

The  reconstruction  of  the  Hagen  is  regarded  as  successful  in  all  re- 
spects, and  the  other  ships  of  the  class  will  be  similarly  altered  as  soon  as 
practicable. 

Pkinzess  Wilhelm:     RECoKSTBtfcTtOK— This  second-class  protected 

cruiser  of  4400  tons,  launched  in  1887,  is  to  be  modernized  at  Wilhelms- 

j  haven.    The  engines  will  be  thoroughly  repaired,  new  boilers  supplied,  a 

Bcw  protective  deck  fitted,  and  all  woodwork  removed  and  replaced  by 

»t«el  or  non-inflammable  material, 

GREAT  BRITAIN. 

Naval  Estimates  fob  1901-1902. — The  naval  estimates  for  1901*02  have 
httti  presented  to  parliament,  but  so  far  only  telegraphic  reports  have 
reached  this  country.  As  full  accounts  will  not  be  received  until  after 
this  number  of  the  Psoceediwgs  goes  to  press,  the  details  of  the  new 
estimates  will  be  given  in  No.  98,  The  total  amount  of  the  new  esti- 
mates is  £30,875,500  (it  =  $4.8665),  an  increase  of  over  £2,000.000.  chiefly 
for  shipbuilding.  The  sum  allotted  to  new  construction  is  £9,003,256,  of 
which  £8.465,406  will  be  devoted  to  work  in  hand  and  the  remainder  for 
commencing  new  vessels.  The  vote  (or  personnel  includes  provision  for 
an  increase  of  9745  officers  and  men. 

New  Program. — The  new  program  provides  for  three  battleships,  six 
armored  cruisers,  two  third-class  cruisers,  ten  torpedo-boat  destroyers, 
five  torpedo  boats,  two  sFoops  of  war.  and  five  submarine  boats.  On 
some  of  these  vessels  work  was  begun  in  1900.  All  the  ships  will  be 
under  construction  before  the  end  of  this  year.  Under  the  heading  of 
submarine  boats,  the  First  Lord  says: 

"  Five  of  the  type  invented  by  Holland  have  been  ordered,  the  first  of 
which  should  be  delivered  next  autumn.  What  the  future  value  of  these 
boats  may  be  in  naval  warfare  can  only  be  a  matter  of  conjecture- 
Experiments  with  these  boats  will  assist  the  Admiralty  in  assessing  their 
true  value.  The  question  of  their  employment  must  be  studied  in  al!  its 
developments,  and  th-ir  mechanism  carefully  watched  in  this  country.'* 

Supplementary  Estimates  for  1900-1901. — A  supplementary  estimate 
for  naval  services  for  the  current  financial  year  was  issued  this  week. 
The  additional  numbrr  of  men  to  be  voted  is  600,  and  the  additional 
amount  required  £1.250,000.  The  votes  affected  by  this  estimate  are: 
Vote  I.  Wages,  etc.,  of  officers,  etc.,  £500.  Vote  2.  Victualling  and  cloth- 
ing, £84,000.  Vote  8.  Shipbuilding,  etc.,  ig3S.S0O.  Vote  it.  Miscellaneous 
effective  scrvites.  £250.000.  Under  the  last-named  heading  are  included 
the  following  estimates,  for  which  no  provision  had  previously  been 
made:  Hire  of  steam-vessels  for  communications  in  China.  £i8,S0O; 
expenditure  in  connection  with  the  seizure  and  detention  of  vessels  in 
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South  African  waters,  £30.000;  subsidy  for  use  of  Soath  Australian  gtin- 
boat  Protector  in  Chinese  waters,  £2500;  hire  of  disttlhng  vessels  during 
manoeuvres,  ioooo;  hire,  etc.,  of  steamship  Ophir  in  coanectioti  with 
the  visit  of  the  Duke  and  Duchess  of  Cornwall  and  York  to  AustraSia. 
etc.,  £43,000.  The  effect  of  the  supplementary  estimate  on  the  estimated 
expenditure  for  shipbuilding  is  to  increase  the  sums  allocated  for  new 
construction  on  dockyard-built  ships  by  £29,160  and  on  contract-built 
ships  by  £3C^,ooo. — Army  and  Navy  Gasette,  London. 

iNSTHtlCTION     FOR     MIDSHIPMEN     AKD     CaDETS     Xtt     E?*GINfi    AMD     FlRS 

Rooms. — Orders  have  been  issued  that  midshipmen  and  naval  cadets  are 
to  be  allowed  to  take  advantagre  of  ships  being  under  way  to  keep  watch 
in  the  engine  aind  fire  rooms  of  British  ships,  with  3  view  to  their  steam 
instruction  being  of  a  more  practical  character  than  it  has  been  in  the 
past.  With  this  end  in  view  an  engineer  officer  iias  now  to  assist  the 
instructing  lieutenant  in  the  first  instruction  in  seamanship,  as  well  as 
the  carpenter,  who  has  hitherto  given  more  time  to  the  explanation  tti 
the  lighter  problems  of  ship  construction, — The  Engineer,  London. 

Naval  Reserve  Act  of  1900.— This  bill,  passed  just  before  the  general 
election,  empowers  the  Admiralty  to  raise  a  new  division  of  the  Royal 
Naval  Reserve.  This  division  is  to  be  known  as  the  Royal  Fleet  Reserve 
and  regulations  for  its  administration  have  been  issued.  It  is  to  be 
composed  of  three  classes:  (o)  Men  in  receipt  of  a  long  service  pension 
for  service  as  seamen,  stokers,  or  marines;  (6)  Men  who  have  served  as 
seamen,  stokers,  or  marines,  but  are  not  in  receipt  of  a  pension  for  such 
service;  (c)  Men  employed  as  artisans  or  otherwise  in  any  of  the  naval  or 
civil  establishments  under  the  Admiralty,  subject  to  a  condition  of  service 
in  the  reserve.  The  first  and  third  classes  are  not  limited  as  to  numbers, 
but  the  second  class  ig  limited  to  15,000  men.  Previously,  reserves  for 
the  navy  have  been  raised  outside  the  service  itself,  but  the  present 
scheme  is  to  raise  a  reserve  from  the  navy  and  marines.  So  far  as  the 
seamen  are  concerned,  the  present  scheme  is  an  arnplification  of  the  pres- 
ent coastguard  system,  but  the  marine  reserve  is  an  entirely  new  body, 
and  the  arrangement  to  provide  a  reserve  from  the  artisans  who  arc 
trained  in  the  dockyards  is  also  new.  In  the  course  of  time  all  seamen 
pensioners  wili  become  absorbed  in  the  Royal  Fleet  Reserve,  as.  under 
the  new  rule,  every  man  and  boy  joining  the  service  after  a  certain  date 
will  be  obliged  to  join  this  reserve  as  a  condition  of  receiving  a  pension. 
Class  B  of  this  new  reserve  introduces  a  modified  form  of  short  service 
in  the  navy,  and  will  probably  rouse  hostile  criticism.  Men  who  have 
completed  a  twelve  yearj"  engagement  will  he  eligible,  but  service  is 
entirely  optional.  The  period  of  engagement  is  five  years,  but  arrange- 
ments for  further  periods  of  the  same  length  up  to  55  years  o(  age  can 
be  made. 

Candidates  for  the  new  reserve  must  apply  to  the  Commanders.  R.  N.. 
at  each  of  the  three  naval  depots,  and  the  staff  officers.  R.  M..  at  Eastney, 
Chatham,  Gosport  and  Plymouth,  who  are  nominated  as  "  Registrars," 
and  are  to  be  held  responsible  for  the  correct  registration  of  the  men 
attached  to  their  corps,  and  for  duties  generally  in  connection  with 
enrolment,  re-cnrolmcnt,  and  service.  The  AdmiraJty  will  regulate  the 
numbers  to  be  entered  'innuaJly  in  Class  B,  but  apparently  further  in- 
structions will  be  issued  in  connection  with  the  entry  of  thdse  men  who 
have  less  than  12  years'  service.  In  the  case  of  others  they  may  make 
application  to  their  conamanding  officer  for  enrolment  six  months  before 
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they  complete  their  continuous  service  engagement,  and  if  accepted  they 
will  be  acquainted  at  once,  aird  be  entered  in  the  Royal  Fleet  Reserve 
from  the  date  of  discharge  from  active  service.  Every  man  enrolled  is 
to  undergo  a  week'5  drill  every  year  or  a  fortnight's  drill  every  second 
year,  at  his  own  option,  until  attaining  the  age  of  fifty.  ^This  drill  is  to 
be  carried  out  as  a  rule  at  the  port  of  enrolment  where  special  classes  of 
instruction  will  be  formed;  for  the  seamen  at  the  gunnery,  torpedo  or  sig- 
nal schools;  for  the  stokers  at  the  dockyard  reserves  and  for  the  marines 
at  headquarters.  Full  instructions  are  given  on  the  subject  of  this  drill, 
and  the  registrars  are  notified  to  be  careful  that  all  fleet  reserve  men 
fully  understand  the  rules  in  this  connection.  As  the  payment  of  retain- 
ing fees  and  pensions  depends  upon  putting  in  this  drill  within  the  pre- 
scribed period,  this  is  important.  In  Classes  B  and  C  men  will  be  liable 
up  to  the  ages  of  55  and  50  respectively  to  serve  in  the  navy  for  three 
years  when  called  out  in  emergency,  but  it  may  be  extended  by  procla- 
mation to  five  years.  A  man  may  claim  his  final  discharge  after  five 
years'  service  from  the  date  of  being  called  out.  Service  in  this  reserve 
is  to  be  naturally  followed  by  an  increase  of  pension  or  by  the  grant  of 
pension  10  those  not  already  receiving  one. — Marinf  Engintcr,  London. 


Cleplace- 

Ifune.  meat 

ItOQB). 

Aottlohft)*. 

Qqmd <,.....  lEi.MO 

Prince  of  w«lf>fl  IG.OOO 

Duncan. U,CKn 

Cora  wal  tu 14,0C0 

EitiKmth    li,OUO 

Butsell U,OOD 

AllRHiBrl*......  li,<X)0 

MOQUKU U,€0(J 

Loodan  ......■■■  16,000 

Bulwark.. , ..  UJXXI 

Y«>norable ......  1&,OCO 

Formldablei 1S,DOO 

Irresistible.....  t&,OaO 

Im  placable 1A,OUO 

T«n«ciuice......  U.MO 

AtWnn .-.  ia,wo 

Olory WiBM 

ArnwrtA  OruMera. 

Dnke U.IOO 

KfnB'Alfrfld....  14,100 

Leviathan 14,100 

Good  Hope.  ....  14.100 

Bmbx..... B.eoO 

Kent  ............  0,BOQ 

MciniDDUtti 9,800 

Bi^dford. B.flm 

CorawBtt.. ......  1l,aOO 

SulTolle e.SOO 

Derwiuk B.BOQ 

Cumtierltuid ....  S,WO 

L«  neuter.......  S.HOO 

OoMKoi.........  s.mo 


VEBSBLB  BUtLBlNO. 
Where  buildtog. 

Govennnent  Yanl,  Deronport. 

CbHttakm. 
TbAmeaCo.,  Black  w»l). 
I.  I. 

Laird,  BirkenlieHd, 
Palmer  Co.,  Jarrow. 
Oovernmeat  Yard,  Chatham. 

*'  Devoopoft. 

"  Portatnoutli. 

"  Devon  port. 

■*  Chatham. 

**  PortMnoutb. 

*  Chatham. 

"  Dflvonport, 

Vlckers,  Barrow. 
Tbnmea  Co.,  Blaokwall. 
Latrd,  BlrkeDbead. 


Benmrki. 

Not  yet  oommeaced. 

To  be  lohd.  Mar«b  21. 
To  be  Iaunch<!<l  booti. 
Not  ]fet  launched. 
Launched   Feb.  ID,  ^1. 
Launched  Mar.  &,  UKH> 

Compl.  In  autumn,  ^1. 
Launched  June,  1601. 
Lcbd.;  trials  la  1601. 
CoiQpl.  tfaiB  summer. 
Nearly  ready  for  trial. 
Trial  I  In  projrreBt. 
Launched. 
Trials  it]  pro^eM. 
Ha»  bad  trials. 


Govfirameat  Yard,  Pombroke. 
Vlckers,  Barrow, 
J.  Brown  &  Co,,  Ordebank. 
Pairfleld  Co..  Govan. 
Government  Yard,  Pembroke. 

"  Portsmouth. 

London  1:  G las ?0tr  Co  ,  GlABgow. 
Falr0{ild  Gu.,  Uovau. 
Government  Turd.  Pembroke. 

"  Portsmoutb. 

Beard  more  (ex-Napler),GLasKow, 
London  &,  OUHgow  Co.,  Glaag'Ojr. 
ArmttronB.  Eiswlck. 
FalrflDM,  Go  van. 


Launched  Mar.  B,  190L 
Not  jet  launched. 

Launched  Feb.Sl,1001, 
Not  yet  launehetJ. 
Launched,  Mar.  A,  1001. 
Nolfetlaunofaed. 
To  be  lauiiab<>d  tOOL 
Ordered  Nov.  IBOO. 
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^^M 

^^H 

VB8S8LB  BOIL01NG-Cont<n««J. 

^^H 

^^^^H 

Displace- 

^^^^^H 

^^^^^M 

ment 

Where  bulldlnn. 

^^^^^B           CrewT.. ......... 

12,000 

Fairfleld,  ODraa. 

Haj  had  trials.                  ^^M 

^^^^1          AtwuklT 

u,oco 

" 

Launched:  trials  soon.     ^^H 

^^^^^H            BA«ae, ..,...,,.. 

HOOO 

Tlckerfl,  Barrow. 

^^^1 

^^^^H 

13.000 

J.  Brown  4  Co.,Cl7debaDk. 

^^1 

^^^^^1           Buryiilus 

13,000 

Viokera.  BaiTow, 

Not  yet  latinohed.              ^^M 

^^^^^^H            HiKHihKote 

12,000 

J.  BrawQ  Jk  Ck).,  Clyde t»ak. 

LauDobed  Feb>  21,  Vl.       ^H 

^^^^^H            ProltcUil  OulKn 

;^ 

^1 

^^^^^^H                                

&,8S0 

aovi*raineDt  Yard,  Cbathatn. 

Ordered  Nov.,  IMX).           ^H 

^^^^^H                     

8.8S0 

"                Devonport. 

^^H 

^^^^^H           Spartlate 

11.000 

Pembroke. 

Trlata  la  proBreas.            ^^M 

^^^^^H           Pandoni 

2jm 

'*                 Portsmouth 

^^^H 

^^^^^H                Ounboatt. 

^^1 

^^^^1           Oriln... 

1,070 

OovernmeDt  Yard,  SheernesB. 

Ordered  Nov.,  ISDO.           ^^H 

^^^^^H                  

l.OTO 
1^6 

t.                        hi 

^^^H 

^^^^V          Bapliffie 

.. 

^^^^1 

^^^^^H           Fantome........ 

1,0TB 

4*                                           41 

^^^^^1 

^^^^^H           Hut1n« 

WO 

Laird,  Birkenhead. 

Trial*  QDlsbed.            ^^^H 

^^^^H 

Stt 

Nearly  ready  fortrial.      ^H 

^^^^^^B              l^tTjMdo-Boat 

^^M 

^^^^^^M                JDwtrovers. 

^^H 

^^^^H 

M 

J.  Brown  *0o.,  Clrdtbank. 

Launched.                        ^^M 

^^^^^H          Faleon 

3» 

Fairfield  Co.,  Oovan. 

Had  trlali.                        ^^M 

^^^^^^H           GreyhuuDd   — 

U« 

Hawthorn,  L.  tt.  Co.,  Hebburn. 

Launched  0«t.,  ft,             ^^| 

^^^^^^H               EBDgUtM)  ....... 

■  I  P 

Palmer  Co.,  Jarrow. 

TrlalB  In  p^o|^^eaB.            ^^H 

^^^^H           Llvelr 

Wi 

Laird,  BirkeDhead. 

Launched.                          ^^^| 

^^^^^1           HyrmSdon ...... 

817 

Palmer  Go.,  Jarrow. 

^^^^^H 

^^^^^^1           Ootrich 

3S6 

Fairfield  Co.,  Oovan. 

Had  trIaU.               ^^^^| 

^^^^^H                

SIT 

Palmer  Co.,  Jarrow. 

^^^1 

^^^^^H            RaoehorHe 

31S 

Hawthorn,  Hebbum. 

Launched  Nov.  B.             ^H 

^^^^^1           Boebuck. 

316 

" 

Launched  Jan.  1. 1901.       ^^^ 

^^^H          SprtKbtlr 

856 

Laird.  Btrkeohead. 

Launched.                         ^^M 

^^^^^H             Buooeu  ......... 

SGO 

Doiford,  Sunderland. 

^^M 

^^^^^H 

317 

Palmer,  Jarrow. 

LauDched  Dec.  SO.             ^^M 

^^^^^H            TwpetU}  BoaU. 

^H 

^^^^^m          Twobo*ta....... 

m 

Tbomeroroft,  Ohlawick. 

Ordered.                                ^^M 

^^^^^^^^^^H                             N'Or  'M  ,»4.v«*.«*.*» 

178 

44 

Launched  Jan.  S2, 1901.       ^^H 

^^^^m             

ITS 

»* 

Launched  Mar- 1,  ltt)L       ^H 

^^^^^H           Two  otber  Iwats 

178 

" 

BuJtdlDK,                             ^^M 

^^^^H             Challekcee, 

Ekcounteh:    Keels  Laid. — The  keels  of  these  two  new      ^H 

^^^^H           protected  cruisers  are 

to  be  laid  this  month  (March),  that  of  the  former     ^B 

^^^^V           at  Devonport  ; 

ind  of                                                                                                   ^^ 

the  tatter  at  Chatham.    The 

displacement  will  be      ^H 

^^^H            58gotons;LK. 

P.  of  the  machinery^  12,500;  speed,  21  knots.     Both  vessels      ^M 

^^^^H             will    have    water-tube 

boilers;  those   of  the   Encounter.   18  in  number.           n 

^^^^^E              arranged  in  groups  of 

six  in  separate  fire  rooms,  wi 

ill  be  of  the  Belleville           d 

^^^P 

■ 

^^^V^                Meklih,  Od! 

is:    Laid  Down.— These  gunboats  of  1070  tons  have  been     ^H 

^^^^F              1070  tons;  horsepower 

of  machinery,  1400:  speed,  13.25  knots.     The  hulls      ^H 

^^H                 will  be  of  steel 

sheathed  with  wood  and  coppered. 

Both  will  have  water-      ^H 

^^^^^             tube  boilers,  th 

ose  of  the  Merlin  to  be  of  the  Niclausse  type.                            ^H 

^^^^H          Engirtter   says 

that    it 

is   given   to   understand  that  the   Adnjiralty   has       | 

^^^^^H          recently  purchased  two  large  steamers  to  serve  as 

colliers  for  the  navy;     ^H 

yorss. 
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ic^  Biaerf  t^  Kkiki.  wl  be  aiacted  to  the 

«dba;  Ike  NiAiw.  tecs  to  dhe  Cipe  ol  Good  Ho«c 

vaeat.    Az  Ae  sane  tiac  a  bope  3«aa 

npve4  silk  ^Bc^me  toafak  to  act  as  a 

■d,  to  ke  kaosa  as  tke  DbdBrr.  wSI  be  fined  villi  Ml 
inr  JiTtaKag  water  lor  tibe  vcssds  of  ^  iecL    Tbesr  wtiith 
«vit  oalj  W  able  to  steam  ax  vk>t  is  kaovs  as  tltc  cnasamg  speed  of  dK 

AuaauxL^  Snaaxx,  Kokxaso:  Lauxcm.  Dcscxiraox.— Tbese  first- 
baa  kaifledips  aov  b^Kted  as  toflovs:  the  Albcmaric  at  the  goteni^ 
■^  yard,  Clwlhaai.  UanA  5:  the  Moataca  at  tke  trmraairai  jan^ 
Manik  5;  iIk  Band!  at  Ae  wwfcs  of  iIk  Fabaer  *ikipl>aiMiB< 
Jamm-am-Tjue,  Fcbmiy  19.  The  vesseb  of  this  dbua,  six  m 
r,  asT  helieicd  to  be  praetkallj  uSeatlciI  in  destK*-  The  hoD  is 
of  saed  withal  ■^■■'fc'"u  aad  is  dtTtded  into  jjd  wacer-licht  coapart- 
The  doaUe-bottoa  csdeads  aboat  foar-fiilhs  iJbe  leagth  aarid- 
^a^^  There  an  two  laolcep^o  on  ibc  (ore  aad  tJk  Hae.  die  alter 
ismc  atnch  the  laiier;  aad  tvo  masts  each  canTtag  ooe  nflitaiy  top  and 
a  warrhBght  platfcirBi,  the  htter  at  the  kmcr  masthead.  Eighleen  boats 
are  earned,  of  which  two  arc  56-lpot  steavKiv  Thej  an  faaadlcd  by  * 
^-t0a  deiikh  00  the  "«^«"p**  aad  two  lO-too  dcniclQ  on  the  {ore- 
laast.  The  gcBoal  plan  of  the  opper  works  is  similar  to  that  of  lU 
reeeat  Britid  hattleshipt.  The  ship  has  two  conning-towers  and  can 
be  foaght  frooi  tMitr,  Six  25^000  c.  p.  seaxchligihts  are  carried,  and  the 
aUp  is  hghted  hy  goo  iacaodesceot  lamps..    The  priacipat  details  are: 

ArmamiM. — Foar  L2-iDch,  40-caliber.  wirewotind  guns  \a  pairs  io  tur- 
ret* OTtr  bajhette  towers  forward  and  aft.  with  ure  ot  train  of  iJO  degrees 
on  each  side  of  the  keeL  Twetre  6-inch  gum:  four  eacli  side  00  the  gun- 
deck,  in  armored  casemates,  the  forward  and  alter  pieces  firing  irom 
dtrectljr  ahead  or  aszem  to  30  degrees  abaft  or  forward  the  beam:  four  on 
the  main  deck  direcdj  over  the  forward  and  after  gtins  on  ibe  deck 
below,  in  similar  casemates,  and  having  the  same  are  of  6re.  Twelve 
I2-pottaders:  one  each  side  on  the  gnu  deck  well  forward,  and  one  on 
ea^  side  on  the  gun  deck  aft;  three  each  side  in  the  waist  on  the  main 
deck  between  the  6>iach  casemates:  two.  which  are  also  boat  and  6eld 
gtmv  00  the  forward  btidgc  deck.  Eight  Maxim  machine  guns.  Six 
3'pouoders — three  in  each  lop.  Four  submerged  torpedo  tubes,  two 
forward,  two  aft. 

ProUctiim. — The  main  belt,  about  fourteen  feet  wide,  from  5  feet  below 
water  to  the  gun  deck,  h  7  inches  thick  and  extends  for  a  length  of  ;iB6 
feet  from  abreast  the  after  barbette  to  within  about  15  feet  of  the  stem 
Its  after  ends  are  joined  to  the  after  barbette  by  a  curved  bulkhead 
Forward,  the  belt  is  continued  to  the  bow  by  2-inch  armor  laid  over 
ordinary  plating.  This  2-tnch  armor  extends  down  to  the  keel  for  ten 
or  twelve  feet  abaft  the  ram  but  only  rises  to  the  berth  deck.  The  mi<ldle 
deck  Js  flat  along  the  center  line  betweeti  the  barbettes  and  is  about  a,S 
feet  below  water.  This  part  is  1  inch  thick.  The  sides  drop  (at  an  angle 
of  about  40  degrees  amidships)  to  meet  the  lower  edge  of  the  belt  through 
out  its  length.  Bey^ond  the  barbette  lowers  the  central  part  gradually 
descends  until  it  also  is  at  the  level  of  the  lower  edge  of  the  belt.  The 
sloping  parts  of  this  deck  are  2  inches  thick  amidships,  reduced  to  i  inch 
at  the  ends.  The  gun  deck,  resting  on  top  of  the  belt,  is  1  inch  thick. 
The  lower  deck,  which  acts  as  a  splinter  deck,  i$  I  inch  thick  amidships 
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and  forward  and  2  inches  thick  aft  to  afford  extra  protection  to  the 
steering-gear.  The  barbette  towers  for  the  12-mch  turrets  are  11  inches 
thick  except  behind  the  belt  armor  where  the  thickness  is  reduced  to  6 
inches.  The  turrets  are  8  to  10  inches.  The  forward  conning-tower  is 
12  inches  thick  and  of  face-bardened  armor,  while  the  after  one  is  S 
inches  and  of  nickel  steel. 

Motive  power. — Twin-screw,  4  cylinder,  triple-expansion  engines,  with 
cylinders  J3.5,  54,5,  63.  and  63,  Inches  in  diameter  and  of  48  inches  stroke- 
There  are  24  Belleville  boilers  in  three  fircrooms.  Heating  surface  of 
boilers,  45,000  square  feet;  pressure  of  steam  at  boilers,  300  pounds;  at 
engines,  250  pounds.  Estimated  total  I,  H,  P.  of  machinery  18,000,  de- 
signed to  give  a  speed  of  19  knots.  The  coal  supply  at  load  draft  is  900 
tons;  total  capacity,  about  2000  tons;  total  number  of  coal  bunkers,  52. 

Dim^risions. — Length  between  perpendiculars,  405  feet;  beam.  75.5  feet; 
draft,  26,5  feet;  displacement  at  this  draft,  14,000  tons. 

Drake,  Good  Hope:  Launch. — These  armored  cruisers  have  been 
launched;  the  Drake  at  the  government  yard,  Devonport.  on  March  S, 
and  the  Good  Hope  at  the  yard  of  the  Fairfield  Company,  Govan,  on 
February  21,  A  full  description  of  these  vessels  will  be  given  in  the  next 
number  of  the  Proceedings, 

Bacchante:  Launch,  Deschiption. — This  armored  cruiser  of  the 
Cressy  class  was  launched  at  the  works  of  Sir  J.  Brown  &  Company, 
Limited,  Clydebank,  on  February  21.  The  others  of  the  class  arc  the 
Cressy,  Aboukir,  .Hague,  Sutlej,  and  Euryalus.  All  except  the  last- 
named  are  now  launched.  The  hull  is  of  steel,  sheathed  and  coppered. 
There  are  four  smokepipes  On  the  fore  and  aft  line,  and  two  pole  masts 
carrying  searchlight  platforms  at  the  lower  masthead.  The  freeboard  is 
high  for  the  greater  part  of  the  length  as  the  superstructure  extends 
from  just  forward  the  after  turret  to  the  stem.  The  topsides  are  cut  away 
forward  and  aft  to  enabtc  the  forward  and  after  6-inch  guns  to  fire 
parallel  with  the  keel.  For  handling  the  boats  there  are  two  derricks  on 
the  foremast  and  one  large  one  on  the  main.    The  principal  details  are: 

Armameta. — Two  c).2-inch  guns  in  gun-houses  over  barbette  towers,  one 
forward,  one  aft.  Twelve  6-inch  guns:  four  each  side  on  the  gun  deck 
in  separate  armored  casemates,  the  forward  and  after  pairs  firing^  ahead 
and  astern  respectively;  four  in  separate  casemates  on  the  main  deck 
over  the  forward  and  after  guns  of  the  deck  below  and  with  .similar 
arcs  of  fire.  Twelve  12-pounders:  four  each  side  in  the  superstructure 
between  the  6-inch  guns;  one  each  side  in  the  superstructure  well  for- 
ward; and  one  each  side  on  the  gun  deck  well  aft.  Two  la-pounder  boat 
and  field  guns  are  mounted  on  the  after  bridge  deck.  Three  3-pounders 
and  eight  machine  guns  on  the  decks  and  bridges.  Two  submerged 
torpedo  tubes. 

Prolectiert. — The  total  weight  of  armor  is  about  1300  tons.  The  main 
belt,  6  inches  thick  and  1 1.5  feet  deep  (descending  S  feet  below  water  and 
rising  to  the  gun  deck.  6.S  feet  above  it)  extends  for  a  length  ot  about 
230  feet  amidships,  terminating  at  120  feet  from  the  bow  and  Qo  feet  from 
the  stem  in  5-inch  diagonal  bulkheads  extending  in  to  the  barbette  towers. 
Forward  of  the  belt  3-inch  armor  of  the  same  depth  extends  to  the  stem, 
deepening  slightly  as  it  follows  the  edge  of  the  protective  deck  until  it 
reaches  the  point  of  the  ram.  The  protective  deck  extends  from  stem  to 
stern  and  it  is  1.5  inches  thick  on  the  flat  and  3  inches  on  the  slopes. 
The  flat  amidships  is  about  at  the  watcr-hnc,  the  sides  sloping  down  to 
meet  the  lower  edge  of  the  belt.    The  barbette  towers,  fronts  and  sides 
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of  gun-houses,  and  fronts  of  casemates,  are  aU  6  inches  thick.  The  inner 
walls  of  the  casemates  are  2  inches  and  the  conning-tower  12  inches. 

Motive  power. — The  engines  are  twin-screw,  4-cylinder,  triple-expansion, 
with  cylinders  36,  59,  68,  and  68  inches  in  diameter  and  48  inches  stroke; 
and  which,  at  I20  revolutions,  are  expected  to  develop  21,000  I,  H.  P. 
and  give  a  speed  of  21  knots.  The  boilers  are  30  in  number,  of  the  Belle- 
ville type,  arranged  in  four  compartments,  six  in  each  forward  one,  and 
eight  in  each  after  one.  The  working  steam  pressure  is  300  pounds  at 
the  boilers,  reduced  to  250  pounds  at  the  engines.  The  coal  supply  at 
load  draft  is  800  tons;  total  capacity,  l6oo  tons. 

DmtfttsUms. — Length  between  perpendiculars,  440  feet;  beam,  69.5  feel; 
mean  draft,  26.25  feet;  displacement  at  this,  draft,  12,000  tons. 

Kent:  Launch.^ — ^The  armored  cruiser  Kent.  q6oo  tons,  was  launched 
at  the  government  yard,  Portsmouth,  March  6,  1901.  The  vessels  of  this 
class  were  fully  described  in  Proceedings  No.  96,  page  696. 

EsMEGLE;  Launch,  Description.— This  gunboat,  a  sister  to  the 
Fantome,  still  on  the  stocks  at  the  same  yard,  was  launched  at  the 
government  yard,  Shetmess,  December  7,  1900.  The  hull  is  of  steel, 
sheathed  and  coppered.  She  has  one  smokepipe  and  a  barquenttae  ri?. 
The  principal  details  are: 

Armametit, — ^Six  4-inch  guns;  four  3-pounders;  two  45-cal.  Maxim 
machine  guns. 

Motive  /)otii«'.— Twin-screw,  triple-expansion  engines,  and  Belleville 
boilers.  Designed  1.  H.  P..  1400;  corresponding  estimated  speed.  13.25 
knots.    Coal  capacity,  160  tons, 

Dimensiott i.~"L.englh  between  perpendiculars,  i8s  fftet;  beam,  33  feet; 
draft,  ll.s  feet:  displacement  at  this  draft,  1075  tons. 

Cressy:  Trials. — This  armored  cruiser  is  a  sister  ship  to  the  Bac- 
chante, already  fully  described.  She  had  trials  as  follows,  whicti  wtre 
completed  in  December: 

1,  Thirty  hours  at  one-fifth  power  on  November  23  (draft  forward, 
35.5  feet;  aft,  26.7S  feet)  gave:  I.  H.  P.,  4731;  revolutions,  74;  speed,  13.89 
knots.     Head  wind;  sea  moderate  to  rough. 

2,  Thirty  hours  at  four-fifths  power  on  November  29:  I.  H.  P.,  star- 
board, 8141;  port,  8129;  total,  16,270;  revolutions,  starboard  and  port, 
114.6;  speed,  20.5  knots.     Wind  tight  and  sea  smooth. 

3,  Eight  hours  at  full  power  on  December  5:  L  H.  P.,  starboard,  10,473; 
port,  10,767;  total,  21,200;  average  revolutions,  122;  speed,  20.79  knots. 
Sea  rotigh. 

Sea  Trial  or  MEDiTERtiANEAX  SQtiADRON. — Some  of  the  principal 
ships  of  this  squadron  took  part  in  a  trial  or  race,  at  (our- fifths  power, 
from  3  point  six  miles  east  of  Gibraltar  to  another  six  miles  north  of 
Cape  Figari,  Sardinia,  and  788  miles  away.    The  results  were: 
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Shearwater:  Full  Speed  Trial.— This  gunboat  of  980  tons,  a  sister 
to  the  Mutine,  Rinaldo,  and  ethers,  completed  her  full  speed  trials  satis- 
factorily. The  results  were:  Steam  at  boilers,  226.8  pounds;  steam  at 
engines.  200.8  pounds;  vacuum,  23.5  inches;  revolutions,  194-2;  I.  H.  P., 
h.  p.  cylinder,  430;  intermediate  cylinder,  461,3:  low  pressure  cylinder, 
S41;  total  I,  H.  P.,  1432,3:  coal  consumption  reported  as  1.57  pounds 
per  I.  H.  P.  per  hour.     Draft  on  trial,  forward,  10  feet;  aft,  13  feet. 

Muttke;  TaiALS,^ — The  trials  of  the  gtinboat  Mutine,  980  tons,  were 
completed  in  February.     The  results  were: 

1.  Thirty  hours  at  three-fourteenths  power:  Steam  at  boilers,  170.2 
pounds;  at  engines,  168.4  pounds;  vacuum,  27.15  inches;  revolutions, 
122.1;  I.  H.  P.,  h.  p.  cylinder,  iro.2;  int.  cyl.,  84.1;  1.  p.  cyl.,  135.5;  total, 
329.8;  speed,  8.1  knots:  coal  consumption,  1.87  pounds  per  I.  H.  P.  per 
hour.     Draft  on  trial,  forward,  10.2  feet;  aft,  13  feet. 

2.  Thirty  hours  at  five-sevenths  power;  Steam  at  boilers,  198.7  pounds: 
at  engrines,  195.5  pounds;  vacuum,  aS.08  inches;  revoltttions,  1&1.3;  I.  H.  P., 
h.  p.  cyl.,  347.9;  int.  cyL,  291.9;  1.  p.  cyl.,  401. i;  total,  1040.9  I.  H.  P,; 
speed,  12.2  knots:  coal  consumption  per  I.  H.  P.  per  hour,  1.72  pounds. 
Draft  on  trial,  forward,  lo.i  feet;  aft,  12.9  feet. 

3.  Eight  hours  full  power:  Steam  at  boilers.  225.2  pounds;  at  engines, 
215.6  pounds;  air  pressure,  0.17  inch;  vacuum,  26.4  inches;  revolutions, 
206.5;  mean  pressure,  h.  p.  cyl.,  90.3;  mt,  cyL,  31. 1;  1.  p,  cyl.,  16.67; 
I.  H,  P.,  h.  p,  cyl,,  4S3.9;  int.  cyL,  428.8;  low,  577.9;  total  I.  H.  P.,  1490.6; 
speed  by  patent  log,  14.55  knots;  speed  on  the  measured  mile,  13-74 
knots;  coal  consumption,  1,63  pounds  per  I.  H.  P.  per  hour.  The  draft 
was  practically  the  same  as  on  preceding  trials. 

New  Torpedo  Boats  Ordered. — The  two  torpedo  boats  provided  for 
in  the  budget  of  1900- 1901  have  been  ordered  of  Thomeycroft.  The 
dimensions  given  by  the  lourttal  of  the  Royal  United  Service  Institution 
arc:  Length.  160  feet;  beam,  17  feet;  mean  draft,  5.75  feet;  displacement, 
17s  tons.  The  horsepower  of  the  engines  is  to  be  2850;  speed,  26  knots. 
Coal  supply.  30  tons.  Armament,  three  torpedo  tubes  and  three  3- 
poundcr  guns. 

Greyhound,  Racehorse,  Roebuck;  Launch,  Descriptidk. — These 
torpedo*boat  destroyers  are  building  at  the  yard  of  Messrs.  Hawthorn, 
Leslie  &  Co.,  Hebbum-on-Tyne.  The  Greyhound  was  launched  on 
October  6;  tlie  Racehourse,  November  8;  and  the  Roebuck,  January  4, 
1901.  They  are  alike  in  all  respects  and  the  dimensions  are:  Length,  210 
feet;  beam,  zi  feet;  depth,  12.5  feet;  displacement,  316  tons.  The  arma- 
ment will  consist  of  one  12-pounder,  five  6-pounders,  and  two  deck  tor- 
pedo tubes.  The  engines  arc  designed  to  develop  6000  L  H.  P.  at  390 
revolutions  and  give  a  speed  of  30  knots.  Four  Yarrow  boilers,  in  two 
separate  compartments,  supply  steam  at  250  pounds  pressure. 

Syren:  Launch,  Description. — The  Syren  is  a  sister  to  the  Myrmidon 
and  Peterel,  already  launched.  These  boats  are  all  building  at  the  yard 
of  the  Palmer  Shipbuilding  and  Iron  Company,  Jarrow,  where  the 
Syren  was  launched  December  20,  1900,  and  they  are  of  the  following 
dimensions:  Length,  215  feet;  beam,  20.75  feet?  displacement,  317  tons. 
The  armament  consists  of  one  i2-pounder,  five  6-pounders,  and  two 
torpedo  tubes  on  revolving  platforms  for  firing  on  either  side.  Steam 
is  supplied  by  four  Reed  boilers,  and  the  guaranteed  speed  is  30  knots. 

Torpedo  Boats  No.  98  ano  No.  99:  Launch.— These  twats.  are  two 
of  the  four  building  by  Thorneycroft  for  the   British  navy  and   were 
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launched  al  Chiswick  on  January  22  and  March  6.  respectively.  The 
dimensions,  according  to  the  Army  and  Navy  GaseUe,  arc:  Lengrth,  155 
feet;  beam,  17  feet;  draft  aft,  8.4  feet;  displacement  (Navai  Annual).  178 
tons.  The  I.  H,  P.  of  the  machinery  is  estimated  at  2800  and  the  required 
speed  is  25  knots.  The  armament  will  consist  of  three  torpedo  tubes  and 
three  j-pounders. 

Lee:  Trial,  Dimensions,  £tc.— This  torpedo-boat  destroyer,  recently 
completed,  has  finished  her  trials  successfully.  The  mean  of  four  runs 
over  the  measured  mile  was  30.11  knots.  The  other  details  are:  Draft  of 
water  forward,  5.J7  feet;  aft.  8.g  feet;  steam  pressure  at  boilers,  249 
pounds;  vacuum,  starboard,  33,3;  port,  23.1;  revolutions,  starboard,  3180.7; 
port,  380.4:  mean  I.  H.  P.,  starboard,  33S2;  port,  3193;  total,  6575.  The 
reported  dimensions  of  the  Lee  are  not  in  agreement,  but  the  following 
are  probably  correct,  or  nearly  so:  Length,  210  feet;  beam,  21  feet; 
mean  draught,  7.2  feet;  displacement,  350  tons.  She  will  carry  the  same 
armament  as  the  Syren,  Greyhound,  etc. 

Myrmjdon:  Trials. — The  Myrmidon  is  a  sister  ship  to  the  Syren, 
already  described,  and  was  built  by  the  Palmer  Company  at  Jarrow,  She 
had  her  preliminary  trials  on  February  7  when  the  results  were:  I.  H.  P., 
6623;  revolutions,  379.5;  speed,  30.13.  On  the  ofheial  3-hour  trial,  which 
took  place  February  12,  the  following  results  were  obtained:  I.  H,  P.. 
6303;  revolutions,  377;  speed,  30.23  knots.  The  mean,  of  six  runs  over 
the  measured  mile  was  30.52  knots. 

SvatLLE;  WfttCKED. — ^Thc  second-class  protected  cruiser  Sybille,  of 
3400  tons  and  19  knots  speed,  launched  in  1890,  was  wrecked  in  Lambert 
Bay,  Cape  Colony,  January  16,  1901.  The  ship  is  a  total  los.s  but  the 
crew  and  ofHcers  were  all  saved. 


GREECE, 

New  CoKStRtfCtiopi  Proposes.— A  bill  establishing  a  special  fund  for 
the  increase  of  the  navy  was  introduced  into  the  Greek  parlianient,  but 
has  not,  so  far  as  can  be  learned,  been  passed.  The  measure  is  much 
criticised  by  the  Athenian  papers,  some  of  which  declare  that  no  money 
will  be  voted  for  military  expenditure  while  the  army  and  navy  are  con- 
trolled by  the  persons  principally  responsible  for  the  disasters  of  1897. 

ITALY. 

Estimates  fob.  1901-1902.^ — The  estimates  of  naval  expenditure  for 
1901-02,  presented  by  the  Minister  of  Marine  to  the  Italian  parliament. 
have  not  yet  been  voted;  or,  at  least,  no  report  of  this  has  so  far  reached 
the  compiler.  The  estimates  call  for  a  total  expenditure  of  115.277,800 
lire  ($22,248,615.40 — 1  lira  =  $0,193),  of  which  11,540,646  lire  is  for  the 
merchant  marine  and  1,374,540  lire  for  extraordinary  expenses.  The  sum 
allotted  to  the  navy  la  2,868,451  lire  in  excess  of  that  voted  last  year,  white 
that  for  the  merchant  marine  is  2,695,100  lire  less. 

Naval  Program,  1901-1904— The  Minister  of  Marine  has  presented  a. 
bill  providing  that  from  1901  to  1904  an  extraordinary  credit  of  eight 
million  lire  will  be  devoted  to  new  construction  in  addition  to  the  pro- 
visions of  the  ordinary  budget.  During  these  four  years  the  sums  allotted 
to  new  construction  are;  24.500,000  lire  for  1901,  and  24,000.000  lire  for 
the  other  three  years.  The  number  of  permanent  workmen  in  the  govern- 
ment yards  is  not  to  exceed  12,000;  in  case  of  urgent  necessity  others 
may  be  taken  on  as  temporary  laborers, 
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Personnel:  List  of  OrFicEHS. — A  new  decree  fixes  the  number  oE 
officers  as  follows:  I  admiral,  7  vice-admirals,  I4  rear-admirals,  58 
captains,  160  ertseignes  de  vaisscau,  and  1 10  midshipmen.  The  other  lists 
remain  as  before. 

ViTTORio  EiiANtJELE  III,  Recina  Elena:  Description. — These  two 
new  battleships  are  to  be  laid  down  this  year  in  government  yards,  the 
Vittorro  Emanuele  III  at  Spezia  and  the  Regina  Elena  at  Castellamare. 
These  were  designed  as  sister  ships,  though  it  is  rumored  that  the  Regina 
Elena  will  carry  three  12-inch  guns,  h^vc  slightly  less  coal  capacity,  and 
differ  a  very  little  in  dimcrtsions.  There  are  strong  reasons  for  doubting 
the  correctness  of  this  rumor,  btit  no  officsai  details  are  at  hand  to  defi- 
nitely contradict  it.  The  particulars  which  are  given  below  are  those  of 
Ihe  original  design  and  they  are  certainly  true  for  the  Vittorio  Emanuele 
HI.  These  ships  have  very  moderate  freeboard  aft— probably  about  13 
feet — and  about  21  feet  forward.  The  superstructure  extends  from  the 
bow  to  a  short  distance  forward  of  the  after  t2-inch  turret;  but  it  Is  only 
the  full  width  of  the  ship  for  Ji  short  distance  from  the  stem  and  between 
the  forward  and  after  Scinch  turrets.  Elsewhere  it  is  cut  away  to  give 
emplacements  for  the  8-inch  turrets,  or  to  permit  fire  directly  ahead  from 
the  forward  8-inch  guns.  There  are  three  smokepipes  and  two  pole 
masts  without  military  tops.    The  principal  detail b  are: 

Armamtnt. — Two  12-inch  guns  m  turrets,  one  forward  on  the  upper 
deck  and  one  aft  on  the  main  deck.  Twelve  S-inch  guns  In  pairs  in  six 
turrets:  two  each  side  on  main  deck  about  140  feet  apart,  and  one  each 
side  on  upper  deck  about  halfway  between  the  lower  ones.  Twelve  ^-vnch, 
of  which  eight  are  in  the  superstructure,  four  each  side,  between  the 
S-inch  turrets.  Twelve  3-pounders.  Two  above-water  torpedo  tubes, 
protected  by  armor,  and  two  submerged  tubes. 

Pfotectitm. — Complete  water-line  belt  9,8  inches  thick  amidships  and 
3.9  inches  at  the  ends.  Side  armor  above  belt,  5-9  inches.  Thwartship 
bulkheads,  7.9  inches.  Turrets  of  12-inch  guns,  6  inches;  barbette  towers, 
j.g  inches.  Turrets  of  S-inch  guns,  5.5  inches.  Conning-tower.  g.S 
inches.  Signal  lower,  i.g6  inches.  Protective  deck,  2.9  inches  on  the 
slopes.    At!  armor  is  to  be  Terni  special,  face-hardened. 

Motive  power.— Tvrin-zcTtw  engines.  Water-tube  boilers.  Estimated 
I.  H.  P,  of  machireiy.  20,000.  Speed,  21.5  to  22  knots.  Coal  supply  at 
load  draft,  1000  toni;  total  capacity,  2000  tons.  Radius  of  action,  10,000 
miles  at  10  knots. 

Dimensions. — Length  between  perpendiculars,  434.9  feet;  length  over  all, 
474  feet;  beam,  73.5  feet;  draft,  25.8  feet;  displacement,  12,625  tons  (metric). 

Giuseppe  Garibaldi,  Varese:  Trials,  Description. — The  Garibaldi, 
which  is  fitted  with  Niclafsse  water  tube  boilers,  started  on  her  prelimi- 
nary trials  July  12,  igoo,  biit  they  were  brought  to  an  abrupt  close  by  a 
distressing  accident.  Two  of  her  boilers  exploded  within  a  few  minutes 
of  one  another,  killing  one  fireman  instantly  and  badly  burning  and 
scalding  two  others.  The  cause  of  the  disaster  is  unknown.  The  boilers 
were  supposed  to  be  in.  good  order  at  the  time.  An  inquiry  into  the 
causes  of  the  explosion  was  ordered  but  no  reports  of  the  findings  have 
been  published  so  far  as  known  to  the  compiler.  After  repairs  and  some 
alterations  the  Garibaldi  completed  her  trials  successfully.  The  results 
were  &s  follows: 
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f 4iipd  of  trial Natural  draft.      Forced  draft. 

tSte Aug.  17  Sept  7 

Duration  of  triaU  hours  ..,,......  6  1.5 

Steam  at  boHers,  pounds  ...*.....  i?6.S  204.3 

Steam  at  engines,  pounds 13S  135 

Air-pressure,  inches  of  water  ....  —  .20  to  .63 

Revolutions,  av.  of  both  engines. .  89.3  106 

Mean  I.  H.  P. 9948  14,713 

Mean  speed,  knots  16.2  19.7 

All  boilers  were  in  use  during  both  trials.  The  blowers  were  running 
during  the  natural  draft  trial  but  the  fire  rooms  were  not  closed.  The 
speed  would  have  been  greater  if  the  bottom  had  been  clean  and  the 
weather  conditions  more  favorable. 

The  Varcsc,  which  is  fitted  with  Belleville  boilers,  has  also  completed 
her  trials,  which  passed  off  without  stoppage  or  accident.  The  particulars 
are  as  follows: 

Kind  of  trial Nat.  draft.        Forced  draft. 

Date ,,.....,...    Oct.  20  Nov.  27 

Displacement 7470  7475 

Duration  of  trial,  houfs 6  1.5 

Steam  at  boilers,  pounds. 155  201 

Steam  at  engines,  pounds 132  154 

Coal  used  per  sq.  ft  of  grate. . , , . .        17,87  ^98 

Air-pressure,  inches  of  water —  ,59  to  .87 

Revolutions   9571  105.6 

I.  H.R ^348  13-650 

Speed,  knots  18.352  20.02 

Slip,  per  cent  ,.,.         16.S4  17.8 

Pitch  of  screw,  feet  — 23.3s  23. 35 

The  ship  came  out  of  dock  clean  and  freshly  painted  the  morning  of 
her  natural  draft  trial.  At  the  time  of  her  forced  draft  trial  she  had 
been  lying  in  the  fitting  out  basin  for  nearly  forty  days.  All  boilera 
were  in  use  at  both  trials.  During  the  natural  draft  trials  the  blowers 
were  running  but  the  fire  rooms  were  not  closed. 

The  general  appearance  and  arrangement  of  the  Varese  and  Garibaldi 
class  arc  similar  to  those  of  the  Cristobal  Colon.  The  midship  super- 
structure extends  between  the  barbettes  of  the  heavier  gruns.  The  two 
smokcpipes  are  6.5  feet  in  diameter,  extending  73  feet  above  the  grate  bars, 
are  wide  apart,  and  in  the  forward  and  after  ends  of  the  superstructure. 
One  military  mast  placed  amidships  carries  a  large  oblong  top  with  its 
greatest  diameter  athwartships.  Electrical  power  is  ued  for  training  the 
gun-houses,  for  ventilating  engines,  ammunition  hoists,  heating  in  pantry, 
lighting,  etc.  The  hull  is  of  steel  without  sheathing,  divided  into  250 
water-tight  compartments,  of  which  44  are  in  the  double  bottom. 

Armament. — One  10  inch  gun  tn  a  revolving  gun-house  over  a  barbette 
tower  on  the  center  line  forward.  Twii  8-inch  gims  in  a  revolving  gun- 
house  over  a  barbette  tower  on  the  center  line  aft  Fourteen  6-inch  guns: 
ten  in  central  battery,  five  each  side  on  gun  deck;  four  on  main  deck  in 
comers  of  superstructure.  Ten  i2-pour»ders :  three  on  each  side  on  main 
deck  in  superstructure;  two  each  side  ^n  gun  deck,  one  pair  forward,  and 
one  pair  aft.  Six  3-poundcrs:  four  on  the  bridges:  two  in  the  top.  Two 
machine  guns.    Four  17.7- inch  torpedo  tubes. 
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Proteclitm. — ^Complete  belt,  5  feet  deep,  6  inches  thick  amidships  taper- 
ing to  3.2  inches  at  the  ends.  Side  armor  above  belt  amidships  covering 
gun-deck  battery.  6  inches  thick.  Bulkheads  at  ends  of  battery,  including 
bases  of  barbette  towers,  4.7  inches.  Armor  around  6'inch  guns  in  cor- 
ners  of  superstructure.  6  inches.  Protective  deck  t,2  to  1.6  inches.  Deck 
over  battery,  1.9  inches.  Barbette  armor  and  fronts  of  gun-houses,  6 
inches.  Shields  on  aJl  guns  except  those  in  gun-houses.  Conning-tower, 
4.7  inches. 

Motive  power. — Twin-screw,  3-cylinder,  triple-expansion  engines  with 
cylinders  41,  63  and  gj  inches  diameter  and  46  inches  stroke.  The  Varesc 
has  24  Belleville  boilers  in  four  fire  rooms;  and  the  Garibaldi  34  of  the 
Niclausse  type.  The  contract  requirements  with  forced  draft  were:  13,300 
I.  H.  P.;  steam  in  boilers,  213  pounds;  steam  at  engines,  155  pounds; 
revolutions  not  to  exceed  116.  Coa!  supply  at  load  draft,  ?oO  tons;  total 
capacity,  1400  tons. 

Dimensions. — Length  over  all,  357  feet;  length  between  perpendiculars, 
343.9  feet;  beam,  59.7  feet;  depth  to  main  deck,  40  feet;  mean  draft,  33.3 
feet;  displacement,  7400  tons  (metric)  or  7336  tons  of  2240  pounds. 

JAPAN. 

New  Toepedo-Boat  Destrovers.— The  Minister  of  Marine  has  finally 
decided  not  to  employ  turbine  engines  for  the  new  torpedo-boat  de- 
stroyers on  account  of  the  targe  coa!  consumption  at  low  powers.  Two 
new  destroyers,  with  engines  of  the  ordinary  type,  have  been  ordered  of 
Thorneycroft.  They  will  be  of  356  tons  displacement  and  the  machinery 
is  to  develop  7000  I.  H,  P.  Two  more  destroyers  of  the  Akebono  class 
were  ordered  from  Yarrow  late  in  1900. 

Hatsuse:  Trials. — This  battleship  of  15,000  tons  has.  completed  her 
trials.  After  docking,  a  6-hour  trial  at  Jour-fifths  power  gave  a  speed 
of  18  knots.  With  full  power  on  a  3-hour  trial  the  speed  was  19  knots  by 
revolutions.  During  the  trial  the  ship  made  four  runs  over  the  measured 
mile,  the  mean  of  which  was  19. i  knots.  The  Hatsuse  is  fully  described 
in  PsocEEDiNGH  No.  Qi,  September.  1899. 

Vedette  Boats;  Trials, — Some  vedette  boats  for  Japanese  battle- 
ships and  cruisers  were  recently  tried  at  Stokes  Bay.  The  speed  averaged 
about  18.5  knots,  though  one  boat  made  19.25  knots.  The  boats  were 
built  by  Samuel  White,  of  Cowes.  The  particulars  are:  Length,  56  feet; 
beam,  9.5  feet;  depth,  5.25  feet;  horsepower  of  machinery,  320;  boilers, 
water-tube;  total  weight  of  machinery  and  boilers,  8  tons. 

Katsuragi:  Haui,ed  Off  Ree?, — The  small  cruiser  Katsuragt,  of 
1480  tons,  which  ran  ashore  on  the  coast  of  China  during  a  typhoon,  and 
which  was  reported  wrecked,  has  been  hauled  off  the  reef  without  very 
serious  injury. 

Yaeyama:  New  Boilers. — The  cruiser  Yaeyama  of  1600  tons,  5400 
I,  H.  P.,  19  knots  speed,  and  launched  in  Japan  in  1889,  is  to  change  her 
bailers  and  will  receive  new  ones  of  the  Niclausse  type. 

MEXICO. 

For  the  first  time  in  many  years  Mexico  is  building  vessels  for  her 
little  navy.  One  million  Mexican  dollars  (about  $480,000)  has  been  appro- 
priated to  begin  the  work  which  is  to  be  spread  over  five  years.  The 
vessels  contemplated  are  eight  gunboats  of  1000  tons  and  16  knots  speed 
and  two  torpedo  boats  of  moderate  size. 
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NETHERLANDS. 

BuBGET  FOR  ipoi. — ^The  Netherlands  navat  budget  for  igoi  amounts 
to  i6,6s?,693.8o  florins  ($6,696,392.51—1  florin  =;  $0.40^).  The  following 
sp-ecial  items  appear:  Administration,  $i53>5^-33t  purchase  of  materials 
and  expenses  of  new  construction,  $2,887,242.39;  personnel,  $i,776,S73.88: 
for  improvement  of  ports,  coasts,  pilot  service,  and  hydrography,  $1,008,- 
854.38;  pensions  and  subsidies,  $S70,l4SiS8.  The  amount  allotted  to  new 
construction  is  charged  with  the  sum  of  $1,688,400  for:  (a)  the  completion 
of  three  torpedo  boats:  (b)  for  continuing  the  construction  of  the  small 
battleships  Konigin  Rcgentes.  De  Ruyter,  and  a  third  of  the  same  class 
not  yet  named;  (r)  for  commencing  an  armored  coast-defense  vessel. 

New  Pbogilaji(. — The  building  program,  presented  to  the  Netherlands 
parliament  about  a  year  ago,  contemplates  building  within  ten  years  five 
ships  of  the  Konigin  Regentcs  class,  two  of  the  Holland  class,  three 
small  coast 'defense  ships  (2x30  tons,  850  I.  H.  P.,  ro  knots  speed),  seven 
protected  cruisers,  three  monitors,  twenty-one  sea-going  torpedo  boats  of 
the  Forban  (French)  type,  twelve  smaller  torpedo  boats,  fourteen  gun- 
boats, and  five  sloops.  The  total  expenditure  involved  is  74,500,000  florins 
($29,949,000). 

Assahan:  Trial,  Description. — This  gunboat  has  recently  completed 
her  trials.  The  mean  speed  was  14  knots  and  the  average  I.  H.  P.  I3S3- 
The  principal  details  are: 

.^fwioBirti/.^Two  4-inch  guns;  two  3-inch;  two  i-pounders. 

Motivt  power, — Twin-screw,  triple-expansion  engines.  Coal  capacity, 
118  tons.     Radius  of  action  2200  miles  at  iq  knots. 

DifHrtuifffU.-— Length,  177. i  feet;  beam.  30.83  feet;  mean  draft,  11.8  feet; 
displacement.  8x0  tons. 

E  NORWAY. 

Budget  for  1900-1901.— The  total  amount  of  the  naval  budget  for 
1900-01  is  4,485,000  crowns  ($1,201,980—1  crown  =  $0,268),  an  increase  of 
iS.OOO  crowns  over  that  of  1899- 1900.  The  principal  allotments  arc  as 
bllows:  Administration,  54.000  crowns;  officers  of  ships,  274,000;  medical 
corps,  37,000;  enlisted  men  and  petty  officers,  335,000;  personnel  of  torpedo 
_  iefense,  afloat  and  ashore,  65,000;  workmen,  334,000;  administration  of 
navy  yards,  159,000;  changes  of  organization,  80,000;  naval  schools, 
^1,000;  exercises  and  cruising  expenses  (including  a  sum  of  30,000  for 
mobilization),  1,045,000;  new  construction,  800,000;  maintenance  of  the 
material  of  the  fleet  (repairs),  138.000;  torpedo  mines,  34,000;  guns, 
197,000;  hospital  service,  17,000;  material  for  construction,  153.000;  ex- 
penses of  navy  yards,  270,000. 

New  Construction. — The  new  construction  comprises  the  completion 
of  first-class  torpedo  boats  No.  7  and  No.  8,  and  of  the  transport  Fram ; 
continuing  the  construction  of  first-class  torpedo  boats  No.  g  and  No. 
10;  and  commencing  the  construction  of  second-class  torpedo  boats  No. 
18  and  No.  19.  The  cost  of  rebuilding  the  first-class  gunboat  Slcipner  is 
included  in  this  vote. 


RUSSIA. 

BiiDGET  FOR  !9CI. — The  Russian  naval  budget  for  1901  provides  for  a 
total  expenditure  of  97,097,666  roubles  ($50.005.297.99 — i  rouble  =  $0,515), 
divided  as  follows: 
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Ordinary  expenses 66,000,000 

Increase  in  schools ,. ,..  to.ooo: 

Increase  of  the  fleet - ,.,.....  16,000.000; 

Supplement  to  the  ordinary  budget 10,000,000 

Improvement  of  the  Port  of  Vladivostok, 2,000.000 

Expenditures  for  hydrographtc  service 54  700 

Improvement  of  Port  Arthur , 3,000,0001 

Expenses  of  naval  administration  in  Kwangtung^. .........  33,96$ 

Total 97.097,666 

This  divided  in  the  following  manner: 

Administratf on    ........... — 3.,349.020 

Rewards  and  assistance 545.278 

Schools 1,13:2.767 

Medical  service  and  hospitals 1.203,777 

Pay  of  officers,  sailors,  etc. 5.392.547 

Provisions i  .890,774 

Clothing • 2,881.869 

Ships  in  commission 20,318,803 

Hydrographic  service 1.007.609 

Hydrography  of  the  mouths  of  the  Yenisei  and  Obi 54.700 

Ligrhthouses 300,000 

Guns U.965.107 

Shipbuilding -  17,805439 

Repairs  of  ships - .,,...,, 7,797.676 

Navy  yards  and  factories 5,822,669 

Ships  other  than  naval  and  thetr  repairs 5,654.^1 

Expenses  of  travel,  etc. 840.000 

Various  expenses 1,637,634 

Construction  of  Port  Emperor  .\lexander  III 3,200,000 

Improvement  of  Port  of  Vladivostok 2,000,000 

Improvement  of  fortifications  of  Port  Arthur ,.,,,.  3,000.000 

Advances  on  the  new  budget  ......,,,..,...,... ....  297,656 

Total ,.  97,097.666 

The  shipbuilding  allotment  of  17,805439  roubles  is  to  be  applied  i 
follows: 

BoublcB. 

1.  Construction  of  hulls  of  ships. 7,800,000 

2.  Construction  of  machinery , . , . . 5,300,000 

3.  Construction  of  armor  ............. 3,400,000 

4.  Fitting  out  and  equipping  ships , ., , .  1,000.000 

5.  Reserve  fund  for  shipbuilding  purposes.......... 305,439 

ToUl 17.805439 

Item  I,  construction  of  hulls,  is  subdivided  as  follows: 

Boubt«a. 

Battleship  Borodino  at  the  New  Admiralty  Works.......  800.000 

Battleship  Orel,  Galernaia  I.  Works .....,..,.  900,000 

Battleship  Impcrator  Alexander  III,  Baltic  Works 1,400,000 


VB9SBL8  DUILDINO. 

Displace^ 
Nkme,  niPDt  Wbere  bulldlnc. 

(tont). 

Bitttkthii/n. 

Borodino 13.510       Now  Adtiiintltjr  Worin,  Ht,  P. 

Bnderin 13^1*  Dfllllc  Works.  St  Peterrtur|f. 

Oral 13.816  Gfllernalii  L.  St.  FaU'raburg. 

KniHxJjuvjtrov.  11,516  Qaltlc  Works. 

TwTfi vltch la.MHI  La  9ey  as,  Pranoe. 

KnlHzPott'mkla 

TBvriobeBky  .  ■  li.f>So  ff  loolsfev,  Huula. 

X 11,585 


Crulaert, 

IlMfan  .   T,BUO 

BoKAtyr •.ISO 

A .......  8,SfiU 

8-.--.... «4»0 

X    ..,. 8.3Tfi 

T... ....... ......  ft.37B 

Z «,a7fi 

Atlcold fl.uuo 

Aurnra. (l,SaO 

Novik a,«» 

BoyartD.... iJXO 

Cral««r  des  patoh- 

VMiel i.  8,000 
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VESSELS  BriLDtNO-^VHtfnUfd. 

Iftrae.  loeot  Where  bulldfogr.  ttetaarks, 

(tons). 
Titrntifo  Boat 
DastTOi/tm. 

BMklan 350       Nevetay  Works,  St.  Petersburg.      Btiildlnr- 

BebtiHJ ,.-.  aw  '■  "  " 

QurUUfk..., 880  '■  "  ** 

KuHk....    ....,         me  "  "'  *» 

Perepel SW  "  "  *" 

Skvoreto 3S0 

8trij ma  "  "  - 

CbtohegoJ -  360                       "                       "                          " 

Albfl.trc»(t  seo  Kew  Ad.  Works,  St.  Petoriibuni. 

Ttroia 380                        "                        "                           " 

Blatt-1 360                     "               •      " 

8lJCa6wboBt«  ..  3S0  Nicotalev.  Ordered. 

Fjisan ....  BED            "  Frftotlcallj vonaplvUs 

I<DtXMi SBO  •' 

PHTllu 3S0  " 

PetlkKD 350 

0«kitr 813       P.  ut  D.  lie  ta  M.,  Uarre,  VranoB.     Launcbed  Ja.n.  SS,  *01. 

FortJlp au  "  *'  Launched  Wee. ».  m 

LOMM 8ts  ••  '•  Kotyetlauncbcd. 

Reffti  . ....  atS 

Sterllttd.  .    ..,.  SU 

Kondor MO  t  t  BufMlof. 

Fllla as      Uon  Works,  KuBBJ It. 

Oa^m JSP  " 

Kre«ct.. 816  •*  " 

Karmim  .......  m  "  ■■ 

BOWB ISO  "  •* 

V«ron 

BoKODfNO  Class:  Description.— There  arc  four  of  this  dass  under 
construction,  as  may  be  seen  by  a  glance  at  the  preceding  table.  So  far 
as  known  they  are  exactly  alike.  According  to  some  reports  there  are 
slight  differences  but  the  weight  of  ruthority  is  in  favor  of  identical 
design  and  dimensions.  The  freeboard  is  high  throughout,  being  i6  or 
i8  feet  aft  and  23  to  25  feet  forward.  Above  the  main  deck  the  super- 
structure extends  from  the  stem  almost  to  the  after  turret;  while  above 
this,  another  superstructure  extends  between  the  turrets  amidships. 
There  are  two  military  masts,  each  carrying  one  top  and  one  searchlight 
platform.  The  special  feature  of  these  ships  is  the  armor  protection 
against  torpedoes.  The  Tsarevitch,  the  prototype  of  the  class,  was  the 
first  to  be  so  protected,  and  in  the  Borodino  and  her  sisters  tlie  protec- 
tion has  been  carried  further.     The  principal  details  arc: 

Armanuiit. — Four  12-irch  guns  in  pairs  in  turrets  forward  and  aft. 
Twelve  6-inch  guns  in  six  turrets,  three  on  each  beam,  all  slightly  spon- 
soned.  but  only  the  midship  one  projecting  beyond  the  beam  at  the 
water-line.  The  forward  guns  can  fire  directly  ahead,  the  after  ones 
directly  astern,  and  the  midship  ones  nearly  ahead  and  nearly  astern. 
Twenty  3-inch  guns  in  casemates:  six  each  side  on  the  pun  dock  amid- 
ships: two  each  side  on  the  gun  dick  aft:  and  two  each  side  on  the  main 
deck  forward.  The  3-inch  giuis  at  the  ends  of  the  siii))  h.ive  fire  parallel 
with   the   keel   towards   their   own   end   of  the   shij).     Twenty   .vpoundors. 
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Eight  i-pounders.  Foor  above-water  torpedo  tubes;  two  submerged  tubes. 
The  electric  plant  will  be  extensive  and  electric  power  will  be  used  to 
operate  the  turrets,  ammunition  hoists,  etc. 

ProUctum. — ^Complete  water-line  belt,  9  inches  thick  amidships,  tapering 
io  4  inches  and  6  inches  at  the  ends.  Above  this  a  complete  narrow  belt, 
6  inches  thick,  except  at  the  after  end,  where  it  is  4  inches.  Below  the 
main  belt  the  torpedo  defense  belt,  4  inches  thick,  begins  about  50  feet 
from  the  stem  and  ends  at  the  stem,  where  it  is  only  1.5  inches  thick, 
but  deepened  so  as  to  cover  the  ram  to  the  keel  for  a  length  of  25  or  30 
fett.  Inside  the  torpedo  belt  from  the  forward  end  of  the  fire-room  to 
the  after  end  of  the  engine  room,  a  4-inch  vertical,  armored  bulkhead 
Joins  the  lower  edge  of  the  torpedo  defense  belt  to  the  knuckle  of  the 
protective  deck  where  the  slope  joins  the  flat,  thus  forming  a  second 
defense  against  the  explosion  of  torpedoes.  Complete  protective  deck 
behind  the  main  belt,  from  the  lower  edge  of  which  the  slopes  of  the 
deck  rise.  It  is  3  inches  thick  on  the  slopes  and  2  inches  thick 
00  the  flat,  the  latter  part  being  a  little  below  water  amidships  and 
considerably  more  below  at  the  ends.  Two-inch  flat  armored  deck  on 
top  of  the  belt,  reduced  in  thickness  at  the  ends.  The  turrets  for  the 
heavy  guns  arc  of  the  balanced  type,  1 1  inches  thick  in  front,  and  rest  on 
barbette  towers  10  inches  thick,  which  rise  a  little  above  the  deck  and 
extend  one  deck  down.  Below  that  again  there  is  a  circular  cylinder  or 
tube  of  the  same  thickness  but  of  less  diameter,  which,  for  the  after  guns, 
rests  on  the  protective  deck;  but  for  the  forward  ones,  being^  there  one 
deck  higher,  there  is  a  third  armored  cylinder  of  still  smaller  dimensions. 
connecting  the  intermediate  cylinder  to  the  protective  deck.  The  6- inch 
gun  turrets  are  circular  and  6  inches  thick,  placed  over  5-inch  barbette 
towers  extending  from  a  little  above  deck  to  the  next  deck  below;  thence 
connected  to  the  protective  deck  by  armored  loading  tubes.  The  case* 
mates  of  the  3-inch  guns  are  2  inches  thick  in  front. 

Motive  power. — Twin-screw,  triple-expansion  engines  of  about  16,000 
horsepower.  The  Borodino,  Orel,  and  Suvarov  villi  each  have  20  Belle- 
ville boilers,  while  the  Imperator  Alexander  III  will  have  boilers  of  the 
Niclausse  type.  The  designed  speed  is  rS  knots.  The  coal  supply  at 
load  draft  is  1250  tons  and  the  total  capacity  2000  tons. 

Dinttmi^ns. — Length  over  all,  297  feet;  length  between  perpendiculars, 
376  feet:  beam,  76  feet;  draft  forward  and  aft,  26  feet;  displacement  at 
this  draft,  rj,5i6  tons. 

New  Battleship. — The  Kronstadt  Vestnik  slates  that  a  new  battleship 
of  nearly  13,000  tons  will  soon  be  commenced  at  Nicolaiev.  The  length 
will  be  390  feet,  I.  H.  P.  17,000,  and  speed  18  knots.  The  further  state- 
ment is  made  that  the  engines  have  already  been  ordered  from  the  Sormov 
Works,  This  looks  like  an  improved  Tavrichesky.  There  is  no  pro- 
vision for  such  a  vessel  m  any  recent  budget,  but  the  Russian  budget  is 
not  always  to  be  literally  followed  in  considering  cases  of  this  kind. 
Nevertheless,  the  information  may  be  regarded  as  doubtful. 

Admiral  Boutakov. — This  third-class  battleship  has  been  commenced 
at  the  New  Admiralty  Works,  St.  Petersburg.  Her  plans  have  been 
changed  three  times  (or  at  least  the  reports  of  them  have)  since  she  was 
first  projected,  The  latest  report,  which  corresponds  with  the  statement 
in  the  budget  for  igoi,  is  that  her  displacement  will  be  5000  tons  and  that 
the  battery  will  consist  of  one  t2-inch  gun  in  a  closed  turret  forward, 
and  four  6-iQch  guns  in  pairs  in  two  closed  turrets,  one  each  side  amid- 
13 
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ships.    The  hull  will  be  protected  by  a  complete  water-ltne  belt  of  annor 

and  a  protective  deck. 

New  Cruisers  of  6250  Tons. — These  two  cruisers  are  building  at  the 
Nkolaiev  and  Lazjtcv  Yards  on  the  Black  Sea.  They  are  of  the  Bogatyr 
type  and  differ  very  little  from  that  vessel.  A  proposition  to  replace 
(our  6-inch  guns  by  two  or  four  8-inch  has  not  yet  been  approved.  So 
that  at  present  the  description  of  the  Bogatyr,  g^iven  on  a  subsequent 
page,  applies  equally  to  these  vessels  except  as  regards  dimensions.  In 
respect  to  displacement  the  apparent  difference  is  greater  than  the  real. 
With  the  same  amount  of  coal  as  the  Bogatyr  carries  at  load  draft,  these 
cruisers  would  displace  6470  tons  instead  of  6250,  thetr  coal  supply  at 
load  draft  being  only  500  tons.     (See  illustration  facing  page  1B2.) 

Ckttisek  Despatch-Vessel. — This  vessel,  which  may  be  similar  to 
the  Boyarin.  is  called  a  despatch-vessel  in  some  recent  reports  which 
give  her  a  displacement  of  3500  tons.  Her  profile  is  said  to  resemble 
that  of  the  Imperial  yacht  Staodart.     She  will  have  Belleville  bailers. 

Tsarevitch:  Launch,  Desckiption. — This  battleship  is  building  at 
the  yard  of  the  Compagnie  dcs  Forges  et  Chantiers  de  la  Mediterran^e, 
La  Seyne,  near  Toulon,  France,  and  was  launched  February  23,  1901. 
She  is  the  prototype  of  the  Borodino  class  and  differs  from  them  chiefly 
in  having  less  displacement  and  lighter  armor. 

Armaments — Four  tz-inch  and  twelve  6-inch  guns  arranged  as  in  {he 
Borodino  (see  description  of  Borodino  on  a  preceding  page).  Twenty 
3-inch  guns:  eight  in  armored  sponsons,  four  each  side  amidships;  one 
each  side  on  gun  deck  aft:  one  each  side  on  main  deck  forward;  one  each 
side  in  superstructure  on  upper  deck;  three  each  side  on  bridge  deck; 
the  twelve  last  mentioned  are  not  protected  by  armor.  Twenty  j-pound- 
ers.  Eight  i-pounders.  Four  above^water  torpedo  tubes  and  two  sub- 
merged tubes. 

Proteciion. — Complete  water-line  belt,  g  inches  thick  amidships  and  4 
inches  at  the  ends.  Upper  belt  same  as  Borodino.  Lower  belt  similar, 
but  probably  only  2  inches  thick,  Simitar  vertical  armor  bulkhead,  3 
inches  thick.  Protective  deck  2.5  inches  thick  on  the  slopes.  Flat  deck 
on  top  of  belt  0.7  inch  thick.     Protection  to  battery  same  as  Borodino. 

Motive  pewer.—Si.m.s  as  Borodino,  except  has  three  screws.  Belleville 
boilers. 

ZJ»ffl«miMW,— Length  over  all,  3S8.8  feet;  beam,  75.5  feet;  draft,  26  feet; 
displacement,  i2,gootons. 

Kniaz  Potemkin  Tavjucheskv:  Launch,  Description.— This  first- 
dass  battleship  is  building  at  the  government  yard,  Nicolaiev,  where  she 
was  commenced  September  27.  1897,  and  launched  October  %  igoo.  She 
is  similar  in  design  to  the  Tri  Sviatitelia,  whose  design,  in  turn,  was 
based  upon  that  of  the  British  battleship  Trafalgar.  There  is  one  mili- 
tary mast  forward  and  a  signal  mast  aft.  Rather  low  freeboard.  Hull 
of  steel  without  sheathing. 

Armament  — Four  12-inch  guns  of  40  calibers  length  in  turrets  forward 
and  aft.  Sixteen  6-inch  of  45  calibers:  eight  in  central  battery,  four  each 
side;  eight  in  pairs  in  turrets  (probably  in  Canet  twin  mounts)  over 
corners  of  central  battery.  Fourteen  3-inch  of  40  calibers.  Sixteen  l- 
pounders.  Two  Baronovski  boat  guns-  Four  submerged  broadside  tor- 
pedo tubes  and  one  tube  above  water  in  the  bows. 

Fratection.—'t'he  water-line  belt  is  believed  to  be  nearly  complete.  It 
is  9  inches  thick  amidships  with  7-inch  bulkheads.     Armor  over  central 
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battery  and  on  6-inch  turrets.  5  inches.  Turrets  of  heavy  ffutis,  12  inches 
thick  in  front.  The  protective  deck  is  complete  and  3  inches  thick  on  the 
slopes.  The  redoubt  above  the  belt  and  enclosing  the  bases  of  the  heavy 
turrets  is  9  inches  thick.  Splinter  screens  between  guns  in  the  central 
battery.  2  inches. 

Motivf  power, — ^Twin-screw,  triple-expansion  engines.  Fourteen  Belle- 
ville boilers.  The  engines-  were  built  by  the  Nicolaiev  Building  Works 
and  the  contract  requires  that  on  four  runs  in  smooth  water  the  I.  H.  P. 
developed  shall  be  not  less  than  10,600  and  the  speed  17  knots. 

Dimfnsions. — Length  between  perpendiculars,  370.7  feet;  beam,  73  feet; 
mean  draft.  27  feet;  displacement,  12,585  tons. 

Retvisax:  Launch,  Description. — This  first-class  battleship  is  build- 
ing at  the  yard  of  the  William  Cramp  &  Sons'  Shipbuilding  Company, 
Philadelphia,  where  it  was  launched  October  23,  1900,  The  general 
arrangement  of  armor  and  battery  is  similar  to  that  of  the  Formidable 
class  in  the  British  navy.  The  hull  is  of  steel  without  sheathing  and  with 
the  usual  double  bottom  and  water-tight  compartments.  There  are  two 
masts,  each  carrying  one  military  top  and  one  searchlight  platform.  The 
forecastle  and  poop  arc  at  the  same  deck  level.  Between  them  on  the 
main  deck  there  is  a  superstructure  rising  one  deck  height.  The  com- 
plement is  j8  ofRcers  and  700  men. 

Armament.-~'FoMr  ta-inch  guns  of  40  calibers;  in  balanced  turrets  forward 
and  aft  with  arc  of  train  of  270  degrees.  Twelve  6-inch  guns  of  45 
calibers:  four  each  side  in  casemates  on  the  g;in  deck  with  arc  of  tire  of 
lao  degrees;  and  two  each  side  in  casemates  on  the  main  deck  with  arc 
of  fire  of  about  170  degrees,  forward  guns  firing  a  little  across  the  bow 
and  after  guns  firing  a  little  across  the  stern.  Twenty  3-inch  guns  of 
50  eaJibers:  three  each  side  on  the  main  deck  in  the  superstructure;  two 
each  side  on  the  gun  deck  forward  and  two  each  side  aft;  lastly,  one 
each  side  on  the  superstructure.  Twenty  3-poundcrs,  of  which  six  are  on 
the  forward  bridge  deck  and  six  are  on  the  after  one.  Six  r-pounders. 
Two  submerged  torpedo  tubes  and  four  above-water  tubes.  The  turrets 
and  the  ammunition  hoists  of  all  guns  are  operated  by  electricity. 

Prottction. — Water-line  belt  amidships  between  the  turrets  9  inches 
thick  and  7.5  feet  wide,  extending  4  feet  below  and  3.5  feet  above  water 
at  normal  draft.  Above  this  belt  the  side  is  covered  with  a  second  belt  of 
6-tnch  armor  up  to  the  level  of  the  gun  deck.  The  ends  of  the  g-inch  and 
6-inch  belts  are  joined  to  the  barbette  towers  of  the  12-inch  guns  by 
diagonal  bulkheads  of  g-inch  and  6-inch  armor  respectively.  Forward 
of  this  armor,  for  a  depth  equal  to  that  of  both  belts,  the  hull  is  covered 
with  2-inch  plating  which  extends  down  to  the  ram  at  the  stem,  follow- 
ing the  edge  of  the  protective  deck.  The  protective  deck  extends  from 
stem  to  stern,  the  sides  sloping  down  to  meet  the  lower  edge  of  the 
belt;  the  flat,  amidships,  being  about  at  the  level  of  the  load  water-line. 
The  slopes  behind  the  g-inch  belt  are  ^  inches  thick;  forward  and  aft 
they  are  increased  to  4  inches.  The  flat  is  2  inches  thick  throughout. 
The  turrets  and  barbette  towers  in  the  original  design  were  10  inches 
thick  throughout  but  there  is  a  strong  probability  that  turrets  and  bar- 
bette lowers  similar  to  those  of  the  Maine  will  be  installed.  The  case- 
mates are  5  inches  thick.  All  armor  over  3  inches  thick  is  face-hardened 
by  the  Krupp  process. 

Motive  power. — Twin-screw.  3-cylinder,  triple-expansion  engines  with 
cylinders  of  38.5,  59  and  ^  inches  diameter  and  42  inches  stroke,   Twenty* 
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four  Nklausse  boilers  in  Four  compartments,  designed  to  furnish  steam 
at  256  pouodSj  reduced  to  soo  pounds  at  the  engines;,  grate  surface,  1353 
square  feet;  heating  surface,  58,104  square  feet;  three  smokepipes,  100 
feet  high  above  grate  bars.  The  designed  I.  H.  P.  of  the  machinery 
is  16,000  and  the  requir  erne  els  of  the  contract  are  that  the  ship  shall 
maintain  a  speed  of  tS  knots  for  vi  hours  with  natural  draft.  The  total 
coal  capacity  is  2000  Ions;  in  addition,  certain  compartments  of  the  double 
bottom  arc  fitted  as  tanks  for  containing  liquid  fuel. 

DimenswHS^ — Length  on  load  water-line,  3X4  feet;  beam,  72.2  feet; 
depth  to  main  deck,  43.8  feet;  draft,  3^  feet;  dispbcement  at  thi$  draft, 
u.Boo  tons. 

Bocatyh:  Launch,  Description. — The  Bogatyr  and  Variag,  like  the 
new  6250  ton  ships,  arc  developments  of  the  Pallada  type.  The  increase 
in  displacement  is  very  little,  the  added  weights  being  possible  through 
economies  in  weight  carried  by  the  earlier  vessels.  The  Bogatyr  was 
built  at  the  yard  of  the  Vulcan  Company,  Stettin,  Germany,  where  she 
was  launched  January  30,  igor.  The  freeboard  is  high  forward  and  aft 
but  somewhat  less  amidships.  Above  the  main  deck  there  is  3  forecastle 
of  moderate  dimensions  akd  a  very  long  poop.  The  bridge  deck  is  over 
a  broad  deck-house  on  the  after  end  of  the  forecastle,  forward  of  the 
foremast;  above  this  are  the  bridge  and  pilothouse.  There  are  two  pole 
masts  and  three  smokepipes,  the  latter  very  far  forward.  The  vessel  car- 
ries two  steam  launches,  one  petroleum  boat,  and  seven  pulling  boats. 
The  complement  is  at  officers  and  550  men.  The  hull  is  of  steei  without 
sheathing.    (See  plans  facing  page  178.)    The  principal  details  are: 

Armamsnt. — Twelve  6-inch  Obukov  guns  of  45  calibers  (closely  resem- 
bling the  Canct  model):  four  in  pairs  in  closed  turrets  on  the  poop  and 
forecastle;  four  in  armored  casemates  on  the  main  deck,  one  each  side  at 
after  end  of  forecastle  firing  directly  ahead,  and  one  each  side  at  forward 
end  of  poop  firing  directly  astern;  two  each  side  on  the  main  deck  pro- 
tected by  shields.  Twelve  3-inch  gutis  of  50  calibers:  three  each  side  on 
main  deck,  four  on  the  forward  deck-house,  and  one  each  side  on  the 
forward  end  of  the  poop.  Six  3-pounders.  Four  small  guns.  Two  sub- 
merged torpedo  tubes  and  two  above-water  tubes,  one  in  the  bow  and 
one  in  the  stern.  Six  searchlights:  two  on  the  forward  bridge,  two  on 
the  platform  over  the  pilothouse,  and  two  on  the  after  bridge.  There  are 
two  ammunition  hoists  for  the  turrets,  four  for  the  casemates,  two  for 
the  6-inch  guns  on  tht  main  deck  amidships,  three  for  the  3-inch  guns, 
and  two  for  the  3-pounders.    They  are  worked  by  electric  or  hand  power. 

Protection. — Complete  protective  deck,  1.2  inches  thick  on  the  flat,  2.7 
inches  on  the  slopes  amidships  and  2.1  inches  on  the  slopes  at  the  ends. 
This  deck  consists  of  two  thicknesses  of  plates  screwed  together,  the 
upper  layer  being  of  nickel  steel.  The  turrets  of  the  6-inch  guns  are 
4.9  inches  thick  in  front  and  3.6  inches  in  rear;  the  front  plates  are  face- 
hardened,  the  rear  ones  of  nickel  steel  untreated.  The  casemates  are  3.2 
inches  thick  in  front,  closed  in  rear  by  plates  of  1.4  inches.  The  ammu- 
nition hoists  are  in  armored  tubes  2.4  inches  thick.  The  conning-tower 
on  the  forward  bridge  deck  Is  S-S  inches  thick  and  the  curved  shield 
covering  its  entrance  3.5  inches.  Both  shield  and  tower  arc  of  face- 
hardened  steel. 

Motive  power, — Twin-screw,  4-cylinder,  triple-expansion  engine.?.  Six- 
teen Normand  water-tube  boilers.  The  designed  horsepower  of  the 
machinery  is  20,000  and  the  anticipated  speed  23  knots.  The  coal  supply 
at  load  draft  is  720  tons  and  the  total  capacity  1430  tons. 
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Dimensums. — Length  over  all,  440,3  feet;  length  on  water-line,  433  feet; 
beam,  54.4  feet;  depth,  34.1  feet;  mean  load  draft,  20.8  feet;  displacement 
at  thb  draft,  6750  tons. 

Pekesviet:  Trials.— The  last  trials  of  this  battleship  of  12,674  tons, 
which  took  place  recently,  were  regarded  as  satisfactory  although  the 
horsepower  was  755  below  the  requirements  of  the  contract.  The  engines 
worked  well,  which  was  not  the  case  on  the  first  trial,  as  thiy  had  to  be 
stopped  on  account  of  serious  heating  of  the  bearings.  The  deficiency 
in  horsepower  was  attributed  to  irregular  w^orking  of  the  boilers  which 
experietice  will  correct.  The  first,  or  preliminary  trial,  which  took  place 
about  a  year  ago,  gave  results  as  follows:  I,  H-  P.,  14,53^,  or  32  over  the 
contract;  steam  pressuie,  169.5  pounds;  speed  not  reported.  The  results 
of  the  last  6-hour  trial  were:  I.  H.  P.  of  port  engine,  4637.42;  I.  H.  P.  of 
middle  engine,  4692.84;  I.  H.  P.  ol  starboard  engine,  4445. il;  total 
1.  H.  P.,  13.775.37;  average  speed,  19,12  knots;  average  revolutions,  102; 
steam  at  boilers,  165  pounds;  steam  at  engines,  139  pounds. 

Grouovoi;  Trials.— The  last  trial  of  this  armored  cruiser  of  12,336 
tons  took  place  in  October,  1900,  and  gave  the  following  results: 

Port 
engine^ 

I.H.  P 5165 

Revolutioti$ 123 

Steam  at  engines,  pounds. . . ,      165 

The  horsepower  developed  was  956  above  the  requirement  of  the  con- 
tract. The  speed  is  not  reported,  but  was  probably  a  little  over  20  knots. 
NicOLAJ  I:  Trials  .Unsatisfactory. — This  second-class  battleship  of 
970a  tons,  launched  in  18S9,  had  had  her  old  cylindrical  boilers  removed 
and  replaced  by  16  of  the  BelleviHe  type.  Several  trials,  all  giving  about 
th<  same  results,  have  shown  the  new  boilers  to  be  entirely  inadequate 
to  produce  sufficient  steam  for  the  engines  to  develop  their  full  power. 
So  far  the  power  developed  ha*  been  only  about  5000  instead  of  8000, 
which  is  the  capacity  of  the  engines. 

hAKLAtt,     BSKASS,     GORUTsA,     GRACB,     RtJUK,     PgHEPEL,     SeVOKSTS, 

Strij,  Cbtchegol:  Description. — These  torpedo-boat  destroyers  are 
building  at  the  Neva  Works,  St  Petersburg,  The  hull  is  of  steel  with 
the  usual  watertight  subdivision.  The  screws  are  protected  as  in  the 
destroyers  of  the  Sokol  class.  Each  compartment  will  be  fitted  with  a 
turbine  capable  of  ejecting  80  tons  of  water  an  hour  and  there  will  be 
seven  5-inch  hand  pumps  worked  from  the  upper  deck.  All  of  the  boats 
should  be  completed  by  May,  1902,    The  principal  details  arc: 

Armament. — One  3-inch  gun,  five  3-pounders,  and  three  torpedo  tubes. 

Motive  power, — The  engines  are  twin-screw,  4-cylinder,  triple-expansion, 
with  cylinders  20.5  inches,  31.5  inches,  34  inches,  and  34  inches  in  diam- 
eter. The  boilers  are  four  in  number  and  of  the  Yarrow  type,  with  a 
total  grate  area  of  ^o  square  feet  and  a  heating  surface  of  i2,Soo  square 
feet-  The  designed  horsepower  of  the  machinery  is  4500  and  the  expected 
speed  26  knots.     The  coal  capacity  is  80  tons. 

Dimensims. — Length,  210  feet;  beam,  21  feet;  mean  draft,  5.8  feet;  dis- 
placement, 350  tons. 

OsETH,  Kefal,  Lossos,  Fobelle,  Stesliad:  Deschiption. — These 
five  torpedo-boat  destroy»rs  are  building  at  the  Havre  shipbuilding  yard 
of  the  Forges  ct  Chantiers  de  la  M^diterranee  Company.    All  are  well 
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advanced.  Tfae  Forelle  was  launched  December  8,  igoo.  and  tbc  0«elT 
January  23,  1901.  Every  attempt  has  been  made  to  ligbten  the  weighls 
carried  without  redacing  strength  or  stiffness.  All  the  omer  sheathing 
and  angles  are  of  nickei-steeJ  (4  per  cent  tijcke!).  and  in  spite  of  the 
diHiculty  of  working  this  material  the  finish  is  neat  The  plates  imder 
water  and  for  some  distance  above  it  axe  galvanized  (or  more  properly 
ziac-coated),*   The  particulars  arc: 

Armammt. — One  j*inch  gun,  five  3-poDnders,  two  torpedo  tubes. 

Afolfpf  pQwtr. — Twin-screw,  vertical,  triple-expansion  engines  desigued 
to  develop  4750  horsepower  with  310  revolutions.  Four  Normand  water- 
lube  boilers.  The  contract  requires  one  trial  of  8  hours  at  14  knots;  a 
6-hour  trial  at  maximum  power  for  this  length  of  time;  a  run  at  ^  knots 
OQ  which  the  behavior  of  the  engines  and  boilers  is  to  be  noted;  and 
within  two  hours  after  its  completion  another  trial  at  full  speed.  If  the 
speed  is  less  than  26  knots  00  the  6-bour  Ittll  speed  trial,  but  more  than 
24  knots,  a  boat  may  be  accepted  but  the  price  will  be  subject  to  a  rediiC' 
tion  of  15.000  francs  for  each  quarter  of  a  knot  above  25  and  25,000  francs 
for  each  quarter  of  a  knot  below  25.  The  total  cost  ot  each  boat  is  about 
S300,ooa 

Dimensums. — Length,  187  feet;  b^LXO,  20.66  feet;  draft,  6.S  feet;  dis- 
placement at  th]$  draft,  313  totis. 
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SPAIN. 

The  building  program  of  the  cabinet  which  resigned  in  October  in- 
cluded eight  battleships  of  12,000  tons,  lour  armored  cruisers  of  Sooo  tons> 
and  one  hundred  torpedo-boat  destroyers  and  torpedo  boats.  Whether 
the  present  or  some  future  administ ration  will  take  up  this  program  or 
devise  another  is  tmcertain.  At  present  the  scheme  is  laid  aside.  The 
Minister  of  Marine  has  proposed,  and  the  proposal  has  been  approved  by 
the  Spanish  parliament,  that  the  strength  of  the  fleet  Ln  commission  dur- 
ing the  current  year  shall  be  as  follows: 

In  home  waters:  one  battleship  (Pelayo),  two  coastguard  vessels 
(Vitoria  and  Numanria),  and  one  protected  cruiser  (Carlos  V). 

For  special  service:  one  thirdndass  protected  cruiser  (Rio  de  la  Plata), 
three  third-class  cruisers  (Isabella  II,  Infanta  Isabella,  and  Conde  de 
Venadito),  three  torpedo  gunboats  (Vicente  Yanez,  Pinion,  Nueva 
Esparia,  and  Temerario),  two  first-class  gunboats,  two  despatch  vessels, 
and  four  small  craft. 

The  Liga  Mantima  Rspanola  has  recently  been  formed  and  issues  a 
BoteHn  of  its  own,  the  first  number  of  which  appeared  on  January  t. 
Like  the  British  and  German  Na^-y  Leagues  it  is  devoted  to  the  re- 
building and  improvement  of  the  navy. 


TURKEY. 

New  Cruisek.— The  new  cruiser  to  be  built  at  Cramps  for  the  Turkish 
navy  will  be  somewhat  similar  to  the  Denver  but  %-cry  much  fasterj  the 
designed  speed  being  23  knots.  The  contract  for  the  construction  was 
signed  December  24,  1900;  but.  according  to  late  reports,  the  first  pay- 
ment had  not  been  made,  so  that  the  actual  construction  had  not  yet 
commenced. 

Repaiks  to  Old  Shii^ — A  contract  has  also  been  signed  for  the 
repair  of  the  old  battleship  AssatH^Tewfik  at  the  Germania  Yard,  Kiel. 
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The  other  old  battleships  Mabmudieh,  Feth-i-BuIcnd,  Avni-Illah,  Muin-i- 
Zaffer,  and  Mukadami-i-Hair  are  to  be  rebmlt  at  the  yard  of  Ansaldo 
Brothers,  Sampierdarena,  near  Genoa,  where  the  work  of  rebuilding  the 
Mcssudieh  has  already  begun.  Some  difficulty  is  expected  in  getting  the 
ships  to  Genoa,  as  mist  of  them  are  unable  to  go  under  their  own  steam. 
Torpedo- Boat  Destroy  sirs. — Two  torfiedo-boat  destroyers,  built  for 
the  Italian  navy  but  reported  as  rejected  (or  some  reason,  have  been 
sold  to  Turkey.  On  trial  the  speeds  were  27,1  knots  and  27,4  knots, 
instead  oi  s6  knots,  the  contract  requirement. 


UNITED  STATES. 

Naval  Appropriation  Bill,  i9or-i902.--The  Naval  Appropriation  bill 
|.as  finally  passed  provides  for  22.500  enlisted  men,  ZSOO  naval  apprentices 
«nd  50  additional  warrant  machinists. 

Officers  of  the  Navy,  and  officers  and  men  of  the  Marine  Corps,  when 
detailed  for  shore  duty  in  Alaska,  Philippine  Islands,  Guam,  or  else- 
where beyond  the  continental  limits  of  the  United  States,  shall  be  con- 
sidered as  having  been  detailed  for  "  shore  duty  beyond  seas  "  and  shall 
receive  pay  accordingly,  with  such  additional  pay  as  may  be  provided  by 
law  for  service  in  island  possessions  of  the  United  States. 

OfRcers  advanced  in  rank  for  meritorious  service  in  the  war  with  Spain 
will  be  carried  as  additional  members  in  their  own  grade  and  be  pro- 
moted with  the  number  next  ahead. 

The  Secretary  of  the  Navy  is  directed  to  have  the  coast  of  Puerto  Rico 
examined  for  determining  the  best  site  for  a  naval  station  and  to  report 
the  resuk  of  the  investigation  to  Congress.  He  is  similarly  directed  in 
the  case  of  the  Philippine  Islands. 

The  parag^raph  in  regard  to  commissioning  warrant  officers  is  as  fol- 
lows: "  Whenever,  in  view  of  the  vacancies  in  the  grade  of  ensign  on 
July  thirtieth  of  any  year  unfilled  by  graduates  of  the  Naval  Academy, 
the  Secretary  of  the  Navy  shall  so  recommend,  the  President  may  appoint 
to  that  grade,  as  of  July  thirtieth,  from  among  the  boatswains,  gunners, 
or  warrant  machinists,  not  exceeding  six  in  any  one  calendar  year.  No 
person  shall  be  so  appointed  who  is  over  thirty-five  years  of  age;  who 
has  served  less  ihan  six  years  as  a  warrant  officer;  who  is  not  recom- 
mended by  a  commanding  officer  under  whom  he  has  served;  nor  until 
be  shall  have  passed  such  competitive  examination  as  may  b«  prescribed 
by  the  Navy  Department." 

The  President  is  authorized  to  establish,  and  from  time  to  time  to 
modify,  as  the  needs  of  the  service  may  require,  a  classification  of  vessels 
of  the  navy,  and  to  formulate  appropriate  rules  gDverning  assignments 
to  command  of  vessels  and  squadrons. 

Some  of  the  most  important  items  are  as  follows: 

Pay  miscellaneous .....$  600,000 

Emergency  fund,  to  be  expended  al  the  discretion  of  the  Presi- 
dent, and  $50,000  to  be  immediately  available. 250,000 

Outfits  for  £500  naval  apprentices,  100  hospital  apprentices,  and 

5000  landsmen,  at  $45  each ,...,.... 34^,000 

Naval  Training  Stations:  California,  $30,000;  R.  I.,  $4S»ooo 75,ooo 

War  College,  $gaoo;  Naval  Home,  176425 , 85,6*5 

Ordnance  and  ordnance  stores:  procuring,  preserving  and  hand- 
ling material,  etc.,  and  target  pr&dtice 500,000 
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Reserve  supply  of  ammu.iition,  $500,000;  conversion  of  6-iiicb 
guns  to  R.  F.  G.,  $25,000;  purcbase  and  manufacture  of  ^iiioke- 
leBS  powder,  $500,000;  new  machinery  at  gun  factory,  1 130,000; 
reserve  guns  for  auxiliary  cruisers,  $250,000;  Torpedo  Station, 

$65,000  • - 1,490.000 

Naval  militia;  arms,  equipments,  boats,  books  of  instruction,  etc.  60,000 
Small  arms,  machine  guiw,  R.  F.  G.,  ammunition,  etc.,  tor  Marirtc 

Corps too.000 

Naval  proving  ground,  additional  land 35,000 

Purchase,  transport,  storage,  and  handling  of  coal 2,000,000 

Equipment  of  vessels  ..........,..*,.,,,,, 1,500,000 

Hydrographic  surveys  and  purchase  of  sailing  directions,  charts, 

books,  etc , , too.000 

To  establish  new  coal  depots  at  the  discretion  of  the  Secretary.  600,000 
Land   for  naval   station  and   for  harbor  and   channel   defense, 

Pearl  Harbor,  Hawaiian  Islands  .,.,,,,....,. ...........      150,000 

Civilian  crews  and  expenses  of  naval  colliers 350,000 

Yards  and  docks,  maintenance  ................................      500,000 

Public  works  at  Portsmouth  navy  yard:  quay  wall,  grading,  new 
offices,  floating  derrick,  boat  shop,  general  storehouse,  etc. ...      J64.500 

Public  works  at  Boston  navy  yard:  new  shops,  extensions,  etc, 
piers,  wharves,  paving,  fire- protection  system,  saw-mill,  spar 
shed,  coal  handling  and  storage  plant,  etc. .................. .      sS'tOOO 

Public  works  at  New  York  navy  yard:  boathouse,  to  continue 
work  on  granite  and  concrete  dock  ($300,000),  fire-protection 
system,  dredging,  coal  handling  and  storage  plant  ($100,000). 
piers  on  cob  dock  ($88,000),  ordnance  storehouse  and  slip,  re^ 
construction  and  extension  of  buildings,  quay  wall,  etc.......  1,009,000 

Public  works  at  Philadelphia  navy  )rard;  extension  of  basin,  elec- 
trical »hop,  retaining  walls,  new  shops  and  extensions,  exten- 
sion o(  piers,  general  storehouse,  sea-wall.  etc.. 695,230 

Public  works  at  Washington  navy  yard:  new  shops,  cxtensioas, 

etc ,,-.,.... ...,..,.,,....,,..„,,, , , ,      318.210 

Public  works  at  Norfolk  navy  yard:  to  continue  work  on  granite 
and   concrete  dock   ($joo,ocio),   quay  wall,  fitctng  out  iHuin. 

mooring  slips,  attentions  and  extensions^ . ..............      594,260 

Public  works  at  Mare  Island  navy  yard:  new  shops  and  store- 
houses and  completing,  6re-protection  systcni,  fire  boat,  etc, .      ^t,66o 
Poblic  works  at  Puget  Sound  nary  y^rd:  grading,  coat  sheds 
and  cotlinfi  appliances,  new  shops  and  exteQsioD&,  fire  protec- 
tion, quarters  for  gunner,  elc  ,..,.,.,,, ,.,...,,,. ^3.000 

Public  works  at  San  Jban  tuval  statioot  coaling  facilities,  etc. . .  40,000 
Public  works  at  PatMCot*  Wkty  yard:  coaling  plant,  wharrcs.  etc  41,500 
Public  works  at  Algierf  MTal  sutiofi:  shops  and  offices,  coaling 

pjftitt»  pvrcbasc  of  land,  etc 330^000 

MkKe  Wtlfct  at  Dry  Tortugas:  dredging  ebanficL MOfiOo 

Foot  dry  docks:  to««nl»  coinpkttoa  o(  dry  dodcs  at  Potts- 

moatK  H,  H.,  Eostan,  PItiladklplita,  and  Max«  Island 1,000,000 

Pl^lk  wortcs  at  nafal  staiioci.  Hawaii:  madiiiie  sbofi  md  mitlfe- 
cty,  lovndiy,  coounaAdaBt's  house  and  stable,  ^Ktatdmf  oAce 
talldint*  «o«ag9  (or  w«tchnuut.  water^Mpe  ^sten,  grMfitiff 

wmi  imdaSkCic. .< 107J00 

rilllic  worica  at  Tatnla  naval  ttaiioa:  c^Utag  plant  CSaoogooo), 
frnttit  ($>5.aM>i    • •     235,000 
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Public  works  at  Charleston,  S.  C,  naval  station:  concrete  and 
stone  drydock  ($150,000— cost  not  to  exceed  $1,250,000);  also 
all  appropriations  for  Port  Royal  naval  station  made  prior 
to   June   7,    1900,   and   still   unexpended,    made    available   for 

Charleston   station    ,.,,,,,..,,.,.., ,,. 150,00^ 

Repairs  and  preservation  at  navy  yards  and  stations...........     500,000 

Total  for  public  works.  Bureau  of  Yards  &  Docks ,  6.77S,oio 

The  Secretary  is  directed  to  report  to  Congress  the  condition 
and  extent  of  public  land  on  Blythe  Island,  Georgia ;  whether 
the  title  ts  good  and  whether  the  land  is  adapted  to  the  needs 
and  necessary  wants  of  the  Navy  Department;  to  estabUsh  and 
mark  the  boundary  line  of  this  property  and  to  lay  out  rifle 

range  and  construct  boat  landing,  there  is  appropriated.. 3,00a 

Naval  Academy;  construction  of  buildings  and  necessary  im- 
provements   5,000,000 

Naval  Training  Stations  (Public  works,  Bu.  Nav.):    California, 

$6000;  R.  I,.  ¥52.175  .- • ■ ■■-■       S8,i7S 

Public  works.  Bureau  of  Ordnance:  lona  Island,  $100,000; 
Dover,  165,000;  Fort  Mifflin,  $56,000;  Norfolk  magazine, 
$60,500;    Torpedo    station,    $25,000;    Indian    Head    proving 

ground,  $1 1,600 318,10a 

Bureau  of  Medicine  &  Surgery,  total. ... 210,000 

Provisions  for  the  navy 3,250,000 

Bureau  of  Construction  and  Repair:  general  fund  for  repair, 

preservation,  and  completion  of  ships. 7,ooo,oo& 

Improvement  of  construction  plants  at  navy  yards  and  stations.      33SiOO(* 
Bureau  of  Steam  Engineering:  general  fund  for  care  and  preser- 
vation, and  completion  of  new  work 2,120,000 

Purchase  of  material  and  stores  and  care  of  same  and  of  machin- 
ery, etc.,  on  shore 1,1  IO,00o 

Machinery  plant,  Philadelphia 100,000 

Machinery  plant.  Mare  Island , 100,000- 

Marine  Corps:  pay  and  allowances  of  officers  on  the  active  list.     416,900 

Pay  of  non-commissioned  officers  and  privates,  etc 1.112,548 

Provisions,  etc.,  for  men  on  shore .371,071,50 

Clothing   ... 290,199.54 

Increase  of  the  Navy: 

The  Secretary  is  directed  to  prepare  plans  for  two 
battleships  anl  two  armored  cruisers  and  submit  same 
to  next  Congress.  No  appropriation.  Also  to  review 
and  further  consider  the  questions  of  sheathing,  weight 
and  extent  of  armor,  form  and  location  of  turrets,  as  to 
whether  changes  are  desirable  tn  number  and  kind  of 
guns  carried,  what  torpedo  tubes  should  be  built  in  large 
ships,  and  all  other  important  questions  now  pending 
among  naval  architects  and  ordnance  experts  concerning 
battleships  and  cruisers;  which  review  and  opinion  he  is 
to  transmit  to  Congress,  so  far  as  he  may  deem  it  expe- 
dient to  do  so;  and  he  is  authorized  to  use  his  discretion 
in  regard  to  sheathing  or  not  sheathing  any  vessels  already 
appropriated  for. 
locnase  of  the  Navy:  construction  of  hulls,  outfits  and  machin- 
ery of  vessels  authorized  .... , ..  ..,,2i,ooo.oock 
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Increase  of  the  Navy:  armament  and  ammunition  for  vessels 

authoriied    .,..,.., • .  4,000,000 

Increase  of  the  Navy:  equipment  of  vessels  authorized. 400,000 

Vessei^  Building.— The  toilowing  was  the  degree  of  completion  of 
vessels  under  construction  for  ihc  United  States  Navy  on  February  I, 
1901,  as  shown  by  the  records  of  the  Bureau  of  Construction  aad  Repair: 
Battleships — Illinois,  88  per  cent;  Mainej  4a  per  cent:  Missouri.  23  per 
cent;  Ohio,  37  per  cent;  No.  13.  o  per  ceni;  No.  14.  o  per  cent;  No.  IS, 
o  per  cent.  Armored  cruisers — Np.  4,  o  per  cent;  No.  5.  o  per  cent; 
No.  6,  o  per  cent:  No.  7,  o  per  cent;  No.  8,  o  per  cent;  No.  9,  o  per  cent. 
Sheathed  protected  cruisers — Denver,  38  per  cent;  Des  Moines,  15  per 
cent;  Chattanooga.  19  per  cent;  Galveston,  gi  per  cent:  Tacoma,  14  per 
cent;  Cleveland.  44  per  cent.  Monitorii — Arkansas,  47  per  cent;  Nevada, 
79  per  cent;  Florida,  59  per  cent:  Wyoming.  68  per  cent.  Torpedo-boat 
destroyers^Ba  in  bridge,  88  per  cent:  Barr>-.  86  per  cent:  Cbauncey,  87 
per  cent;  Dale,  90  per  cent;  Decatur,  go  per  cent;  Hopkins,  70  per  cent; 
Hull,  69  per  cent;  Lawrence,  99  per  cent;  Macdonougb.  98  per  cent; 
Paul  Jones,  82  per  cent;  Perry,  89  per  cent;  Preble.  82  per  cent;  Stewart, 
47  per  cent;  Truxton,  54  per  cent;  Whipple,  53  per  cent;  Worden,  S3  per 
cent.  Torpedo  boats — Stringham,  98  per  cent:  Goldsborough,  gg  per 
cent;  Bailey,  99  per  cent;  Bagley,  98  per  cent;  Barney,  99  per  cent; 
Biddle,  97  per  cent;  Blakely,  98  per  cent;  De  Long,  98  per  cent;  Nichol- 
son, 84  per  cent;  O'Brien,  88  per  cent;  Shubrick,  97  per  cent;  Stockton.  99 
per  cent;  Thornton,  95  per  cent;  Tingcy,  67  per  cent;  Wilkes.  75  per 
cent.  Submarine  torpedo  boats — Plunger,  5  per  cent;  Adder,  2?  per 
cent;  Grampus,  6  per  cent;  Moccasin,  18  per  cent;  Pike,  s  per  cent; 
Porpoise.  15  per  cent;  Shark,  12  per  cent. — j-frmy  &■  Navy  Jtmmat. 

Contracts  for  New  Vessels. — The  contracts  for  the  new  battleships 
and  cruisers  have  been  awarded  as  follows: 

Nune.  Wbeie  buUdtnff.         Cotitr»ct  price.     Coot.  stCDAd. 

Sheathed  battiahipt. 

Vlrglnl* (No.  IS) Newport  News Oo.  ttjsmjaxi         Kor&port. 

Xebnuk»iNo.U) -  Morui  Brol..  Seattle.  &,T3Sj000 

G«or8i«  tN<9.  lfi> Batb  Iron  Works.  S,S»,OQ0 

Vanheatlud  bAtU«aMp«. 

Mew  Jewey  {No.  Ut  .-■.-  For*  RlTC>f  Worti.  3  KI(k,<mo  •* 

EtbCMte  IsUnd  <Na.  n.>...  "  3,i(».an 

Armored  trviten, 

PsaiuylTmnlmlNo.*) ....       Cramp.  Pb^iUdelpbla.  3,8BO.(no         Jui.  10.  ini. 

West  VirginJ«<No.6y...-       Newport  Sew* Co.  S,S».QOO  Jan.3i.mL 

CJallfomtii (No.  Si Union  Iroo  Worlta.  S,fiODuaoa  Jno.  10,  IWL 

Armond  «nHtan, 

wnaAaotilkMl. 

Oblorsdo  (No.  V C^mp,  PbtLn-lolpbl*  Kimom         Jan.  16,  um. 

MMFflmDd  {If o.m    '"■■■■■  Newport  N^wi  Co.  MtUm  JaD.li.lWL. 

SiMitli  Dakota  (No.  9) ... .  nnioti  1  roa  Works.  MMMNB         J  an.  10,  IftO. 
JVflfMtaiS  enttMr*. 

«t.Lrala(Na.ai).--- Neafle  A  Levr,  Phlla.  «,T4Q.im)  t 

OtailMtOD  (Ho.  22^f Newport  If •««  Oo.  t,T4ajOOQ  f 

MO waokec  ( No.  »> No  Mttefiaotorr  bid :  TMdrertlwd  M»i%di  r. 

According  to  reports  received  too  late  for  verification  the  name  Penn- 
ijlvania  has   been  transferred  to  Armored  Cruiser   No.  4  and   that  of 
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Nebraska  transferred  to  Battleship  No,  14.  Several  reports  concur  in 
this.  These  vessels  were  all  completely  described  in  the  last  number  of 
the  Pboceeoings  (No.  g6).  Ii  is  also  reported  that  the  Board  of  Con- 
strqction  has  decided  that  none  of  the  battleships  or  armored  cruisers 
will  be  sheathed.     This  will  necessitate  changes  in  the  contracts. 

Arkansas,  Nevada:  LAUwcH.^The  Arkansas  was  launched  at  New* 
port  News,  November  10,  1900;  and  the  Nevada  at  Bath,  Me.,  November 
24-  Both  are  of  3235  tons  and  sister  ships  in  all  respects  to  the  Wyoming, 
fully  described  in  Proceedings  No.  96,  page  717. 

Alabama:  Final  Trial. — The  final  trial  of  the  Alabama  in  commis- 
sion, which  took  place  very  recently,  was  satisfactory  in  all  respects- 
The  5p<cd  with  natural  draft  was  16.2  knots  and  the  corresponding  horse- 
power was  7306. 

Illinois:  PftELiMiWAttv  Thial. — ^The  preliminary  builder's  trial  of  the 
battleship  Illinois,  11,565  tons,  took  place  on  March  11.  It  was  satis^ 
factory  in  all  respects.     The  oflicial  trial  will  probably  take  place  in  April. 

Baglev:  Launch,  Descriptiok. — This  first-class  torpedo  boat  was 
launched  at  the  Bath  Ironworks,  Bath.  Me.,  September  25.  igoo.  She 
U  one  of  three  buildmg  at  this  yard;  the  others  being  the  Barney,  which 
was  launched  in  July,  1900,  and  has  had  preliminary  trials,  and  the  other 
the  Biddle,  which  has  not  yet  been  launched.  These  boats  are  similar 
in  all  respects;  the  complement  is  3  officers  and  26  men;  and  the  principal 
details  are: 

Amtftment. — Three  17.7-inch  torpedo  tubes;  three  semi-automatic  3- 
[  pounders. 

Motive  power. — Twin-screw,  vertical,  quadruple-expansion  engines. 
[Kormand  water-tube  boikrs.  Designed  I.  H.  P.  of  machinery,  4200; 
speed,  2S  knots. 

Dimensions, — Length  or  load  water-line,  157  feet;  extreme  breadth,  17 
feet;  mean  draft,  4.65  feet;  extreme  draft  aft,  with  bunkers  full,  S  feet; 
displacement,  167  tons. 

Blakely,  De  Lowg:  Launch,  Description. — ^These  first-class  torpedo 
[boatJi  are  similar  in  all  respects  and  were  built  at  the  yard  of  Messrs. 
George  LawEey  Si.  Sons,  South  Boston,  Mass.,  where  they  were  launched, 
the  Blakely  on  November  22  and  the  Dc  Long  on  November  23,  The 
keels  of  these  boats  were  laid  January  is,  and  January  24.  iSgg.  respec- 
tively. The  contract  price  was  $159,400  each  and  they  were  to  have  been 
Completed  in  one  year  from  the  date  of  the  contract,  which  was  Septem- 
ber 27.  1898;  but,  as  has  been  the  case  with  all  the  torpedo  boats,  the 
construction  has  been  slow.  The  complement  is  j  officers  and  26  men; 
and  the  principal  detajh  are; 

ArmamenL — Three  J7,7-inch  torpedo  tubes  and  three  semi-automatic 
3-pounders. 

M  alive     penver. — Twin-screw,     vertical,     quadruple-expansion     engines. 

•Three  Thorneycroft  water-tube  boilers,  two  in  a  compartment  forward  of 

[the  engines  and  one  in  a  compartment  abaft  them.     Designed   I.  H.  P. 

of  the  machinery,  3000;  speed,  26  knots.     Coal  supply,  10  tons;  bunker 

capacity,  70  tons. 

DiwflMwMij. — ^Length  on  load  water-line,  175  feet;  extreme  breadth,  17.5 
fc«t:  mean  draft,  4.67  feet;  maximum  draft  aft  with  stores  and  full  bunkers, 
7,5  feet;  displacement,  165  tons;  tons  per  inch  of  draft  at  mean  load,  5.4. 

Lawrence,  Macdonougb:  Launch,  Desckjftion, — These  torpedo- 
boat  destroyers  are  building  at  the  yard  of  the  Fore  River  Engine  Com- 
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pany,  Weymouth,  Mass,  The  Lawrence  was  launched  on  November  f, 
and  the  Macdonough  on  December  24,  1900.  They  arc  alike  in  aJl  re- 
spects. The  contract  for  the  construction  was  signed  September  29,  i8g8, 
and  the  keels  laid  on  April  10,  and  April  21,  1899,  respectively.  The 
contract  price  was  $aSt,000  each.  As  the  contract  time  was  two  years  it 
has  already  been  considerably  exceeded.  The  hull  is  of  steel,  galvanized 
to  one  foot  above  the  load  waier-line.  The  complement  is  4  officers  and 
69  men.    The  principal  details  are: 

Armament. — ^Two  3-inch,  50  caliber  guns;  five  semi-automatic  6- 
pounders;  two  tubes  for  long  17,7-incb  torpedoes. 

Motive  power, — The  engines  are  twin-screw,  vertical,  triple-expaasion, 
with  cylinders  22,  31,  34,  and  34  inches  diameter  and  20  inches  stroke. 
The  boilers  are  of  the  Express  type,  water-tube,  with  grrate  area  of  330 
square  feet  and  heating  surface  of  iS,ooo  square  feet.  The  designed 
horsepower  of  the  machinery  is  8400  corresponding  to  a  speed  of  30 
knots  at  360  revolutions.  The  normal  coal  supply  is  34  tons  and  the 
total  capacity  115  tons. 

Ditnenjums. — Length  on  load  water-line,  242,25  feet;  extreme  breadth, 
22,25  ^cet;  mean  dnft,  6.18  feet;  displacement,  at  this  draft,  41OO  tons; 
tons  per  inch  of  immersion  at  normal  draft,  8.56. 

Perry,  Pe£ble:  Launch,  Description. — These  two  torpedo-boat  de- 
stroyers are  building  at  the  Union  Ironworks,  San  Francisco,  Cal,  The 
contract  was  signed  October  3,  1898,  and  the  boats  were  to  be  delivered 
in  eighteen  months.  The  contract  price  was  $265,000.  The  keel  of  the 
Perry  was  laid  April  19,  1899,  and  she  was  launched  October  27,  1900, 
The  keel  of  the  Preble  was  laid  two  days  later  and  she  was  launched 
March  2,  igoi.  The  boats  are  alike  in  all  respects.  The  complement  is 
4  officers  and  69  nic>n.     The  principal  details  are: 

Anncment.—TvfO  j-inch  guns  of  50  calibers;  five  semiautomatic  6- 
pounders;  two  torpedo  tubes  for  long  i7.?*inch  torpedoes. 

Motive  /fotffr.— Twin-screw,  vertical,  triple -expansion  engines.  Thorney- 
croft  water-tube  boilers.  Designed  horsepower  of  machinery,  7000 ;  speed, 
29  knots.     Normal  coal  supply,  25  tons;  total  capacity  not  reported. 

Dimetuions. -^htngth  on  load  water-line,  245  feet;  extreme  breadth, 
33.6  feet;  mean  draft,  6,5  feet;  maximum  draft  aft  with  all  coal  and 
stores,  7-s6  feet;  displacement  at  norma!  draft,  420  tons;  tons  per  inch  of 
immersion  at  normal  draft,  9-4> 

Stocktojj  :  Trial. — This  torpedo  boat  of  165  tons  is  completing  at  the 
yard  of  the  Wm.  R.  Trigg  Company,  Richmond,  Virginia;  which  com- 
pany is  also  building  the  Shubrick  and  Thornton.  The  contract  for  the 
construction  was  sigaed  November  16,  1898;  contract  price,  $129,750; 
time  for  completion,  one  year.  The  keel  of  the  Stockton  was  laid  March 
18,  1899,  and  she  was  launched  in  the  early  part  of  last  year,  She  is  of 
the  same  dimensions  as  the  Blakely  and  De  Long,  described  on  a  previoas 
page,  carries  the  same  armament,  and  has  the  same  machinery,  boilers, 
coal  capacity,  etc.  Her  trial  look  place  in  Chesapeake  Bay.  November 
28,  1900,  with  the  following  results: 
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The  horsepower  developed  was  about  3400;  and  the  average  speed  was 
25.79  knots.  This  was  below  the  26  knots  required  by  the  contract,  but 
as  the  boat  was  loaded  to  a  displacement  of  200  tons  instead  of  the 
nonna]  of  165,  it  was  regarded  as  eminently  satisfactory.  The  engines 
worked  well  and  without  undue  vibration,  but  there  was  considerable 
vibration  of  the  bulkheads,  which  caused  breaks  in  the  cylinder  drain 
pipes,  water-service  pipes,  and  disarranged  the  starboard  revolution 
counter. 

Holland;  Surface  Run. — On  January  8  the  Holland  started  from 
Annapolis  for  Norfolk.  Va.,  attended  by  the  tug  Standish.  She  arrived 
at  Norfolk  48  hours  and  25  minutes  after  starting,  having  stopped  once 
to  rest  the  crew  and  three  times  for  other  causes.  The  reports  of 
Lieutenant  Caldwell,  her  commanding  officer,  and  of  Lieutenant-Com- 
mander Edwards,  who  was  on  board  for  the  purpose  of  takiiifr  data  and 
making  observations  of  her  performance,  are  published  in  the  founwd 
of  iht  Amtrican  Society  of  Naval  Engineers  for  February,  1901;  and  they 
are  very  interesting  and  instructive,  but  are  too  long  to  insert  here  in 
full.     The  following  data  are  from  Lieutenant  Caldwell's  report: 

a.  Distance  run,  145  knots. 

fr.  Time  underway,  25  hours  36  minutes, 

(Time  at  anchor,  or  stopped,  22  hours,  49  minutes.) 

f.  Average  sfwed,  5.67  knots. 

d.  Maximum  speed,  7  knots, 

t.  Consumption  of  gasoline  for  propulsion,  125  gallons. 

f.  Consumption  of  gasoline  for  charging  battery,  ao  gallons. 

g.  Capacity  of  gasoline  tank,  ijiw  gallons. 

h.  Reserve  capacity  (ballast  tanks),  3500  gallons  (approximating). 
I.  Consumption  of  engine  oil,  12  gallons. 

The  air  storage  is  comprised  in  three  sets  of  flasks  (each  of  about  i2 
cubic  feet  capacity)  with  air  at  a  pressure  of  2100  pounds  per  square  inch. 
For  convenience  in  comparing  supply  with  consumption,  this  is  referred 
to  as  6300  pounds  of  air.  The  compressor  can  raise  the  pressure  in  any 
one  set  of  flasks  about  350  pounds  per  hour.     Using  this  notation : 

k.  Amount  of  air  in  flasks  at  beginning  of  run,  6300  pounds. 

/.  Air  compressed  during  run,  8850  pounds. 

m.  Air  remaining  at  end  of  run,  a6oo  pounds. 

fL  Air  used  during  run.  12,500  pounds. 

9.  Average  consumption  of  air  per  hour  for  steering  engine  and  whistle, 
48S  pounds. 

p.  Voltage  on  battery  at  beginning  of  run,  126. 

q.  Voiuge  at  beginning  of  recharging,  January  9,  log. 

r,  Voltage  at  end  of  recharging,  124, 

*.  Voltage  at  end  of  run,  120. 

I.  Maximum  temperature  in  boat  (engine  compartment,  engine  rua- 
ning),  60  degrees  Fahrenheit. 

M.  Minimum  temperature  in  boat,  45  degrees  Fahrenheit. 

V.  Weather,  gcneraHy  fair, 

w.  Wind,  moderate  to  light  southerly  breeze. 

jr.  Sea,  generally  cioppy. 

y.  Draft  8  feet  6  inches. 

K.  Condition  of  bottom,  foul. 

1,  Pitching  and  rolling,  not  noticeable. 
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AMMUNITION. 

Krupp  Capped  Projectiles. — Krupp  has  recently  taken  out  a  British 
patent  (Granted  October  17,  tgoo}  for  a  new  fonn  of  tap.  The  idea  ia 
to  provide  a  cap  for  a.  projectile  so  that  capped  or  uncapped  projectiles, 
which  are — except  for  the  cap — of  the  same  weight,  can  be  fired  from  the 
same  gun  without  change  of  ckvation  or  powder  charge.  It  must  be 
lemembered,  in  this  connection,  that  almost  every  European  nation 
still  uses  shells  of  two  weights,  necessitating  two  weights  of  charge  to 
give  the  same  velocity.  The  shape  of  Kmpp's  new  cap  is  very  much 
more  pointed  than  ours  and  extends  much  farther  beyond  the  point  of 
the  projectile.  It  would  seem  to  be  very  ineffective  at  oblique  impact. 
as  it  could  hardly  f^il  to  be  detached  or  broken  off  on  account  of  its] 
excessive  projection  beyond  the  point  of  the  projectile. 

Japanese  High  Explosive  Shell. — It  is  reported  that  Japan  has 
adopted  a  high  explosive,  of  Japanese  invention,  for  use  in  alt  shell  up 
to  and  including  8-inch  caliber. 

CouBiHATioK  pRiiiERS, — Combination  electric  and  percussion  primers 
sat  coming  into  favor  abroad  if  the  number  of  patents  taken  out  is  any 
indication.  The  Skoda  Company,  of  Pilsen,  Bohemia,  has  brought  out 
one  (British  patent  granted  August  i,  1900).  In  the  primer  for  metallic 
cases  the  electric  wire  passed  through  a  hole  in  one  side  of  the  head, 
then  winds  around  m  a  score  at  the  bottom  of  the  thread  and  enters  the 
primer  below  the  percussion  cap.  The  primer  for  guns  not  using  fixed 
ammunition  is  similarly  arranged.  The  electric  wire  winds  about  the 
primer  as  before  in  a  helical  score  cut  in  the  outer  surface.  The  object 
of  combination  primers  is  of  course  to  give  a  quick  change  to  percussion 
in  case  of  failure  of  the  electric  mechanism.  But  in  a  well-Etted  and 
well  carpd-for  electric  system  the  failures  need  not  exceed  one  in  a 
hundred — and  that  due  to  a  broken  w^ire  in  the  primer,  usually — provided 
the  firing  current  is  of  ample  voltage.  Not  less  than  to  volts  is  sure  and 
13  to  IS  is  better.  With  this  no  grime,  din.  moisture  or  grease  in  the 
primer  seat  will  caii$e  failure  in  a  single  wire  system. 


ARMOR. 

Very  few  armor  trials  have  taken  place  durins  the  past  quarter  aal 
winter  is  not  very  favorable  or  convenient  for  such  work.  The  only  two 
plates  tested,  so  far  as  the  compiler  has  observed,  are  those  whose  trials 
are  described  below. 

Tile  Japanese  are  building  an  armor  plant  of  their  own  and  making 
preparations  to  supply  m-»st  of  their  wants  in  the  way  of  ships,  guns,  and 
armor.  This  seems  to  indicate  that  they  intend  to  continue  the  strength- 
ening of  their  fleet,  which  has  recently  had  such  great  accessions. 

Messrs.  Beardmore  &  Company  are  coming  rapidly  to  the  front  as 
armor  manufacturers  and  have  the  only  armor  factory  on  the  Clyde. 
Ther  have  greatly  increased  the  capacity  of  the  armor  department  of  their 
Parkhead  establishment  and  are  now  turning  oat  about  600  Ions  of 
armor  per  month,  chiefly  for  the  British  navy.  Until  within  a  few  years, 
the$e  works  have  not  produced  much  armor  since  the  days  of  wrought 
iron,  when  they  furnished  plates  for  same  of  the  earliest  British  armor- 
cbids. 

Sir  Wv  Armstrong,  Whitworth  ft  Company,  Limited,  is  now  able  tal 
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supply  armor  from  it^  Openshaw  Works,  Manchester,  It  is  a  noticeable 
feet  that  within  a  few  years  several  of  the  great  British  armor  and  gun- 
makers  have  developed  their  facilities  until  they  arc  now  able  to  produce 
at]  the  principal  essentials  of  a  warship — hull,  armor,  and  guns.  Thus, 
the  Vickers  Company,  beginning  with  arnnor,  acquired  a  large  ship- 
building' plant  a.tid  now  makes  guns.  Sir  J.  Brown  &  Company,  armor 
makers,  have  recently  purchased  the  Clydebank  shipbuilding  yard  and 
probably  will  soon  have  a  gun  factory.  The  owners  of  the  Parkhead 
Works — originally  a  machinery  and  armor  plant — have  bought  the  Go  van 
shipyard,  and  they  too  may  soon  become  gun-makers. 

Our  armor  controversy  attracted  much  attention  in  Europe,  where  the 
price  of  armor  was  somewhat  greater  than  in  the  United  States,  and  now 
is  very  much  greater.  In  Germany  our  successful  stand  for  lower  prices 
has  brought  about  a  fight  against  Krupp,  hitherto  a  sort  of  German 
dcmi-god  who  could  do  no  wrong,  A  concise  statement  of  the  situation 
from  the  Army  and  Navy  Gasette  is  given  below: 

Price  of  Anuoa  in  Germany. — Some  curious  facts  have  been  dis- 
closed in  the  report  of  the  Budget  Committee  of  the  Reichstag  on  the 
German  Navy  estimates,  which  throw  a  side  light  upon  what  the  oppo- 
nents of  the  expansive  policy  of  the  Government  describe  as  "  business 
patriotism."  Before  the  Navy  Bill  became  law  the  Berliner  Neucsff- 
Nachrickten  and  the  Post,  newspapers  which  belong  to  Herr  Krupp  and 
Baron  von  Stumm,  were  among  the  foremost  advocates  of  an  increase  of 
the  German  fleet,  a  fact  which  did  not  escape  the  critics  of  that  measure. 
The  reason  of  this  earnest  advocacy  now  almost  seems  to  be  apparent. 
Herr  Krupp  and  Baron  von  Stumm  possess,  or  are  chiefly  interested  in, 
monopolies  for  the  manufacture  of  armor  plates  for  the  Navy,  and  the 
price  paid  to  them  is  2330  marks  per  ton,  being  400  marks  in  excess  of 
the  price  paid  for  armor  in  the  United  States,  and  the  circumstance  is 
the  more  curious  because  the  American  manufacturers  pay  to  Herr 
Krupp  and  Mr,  Harvey  142  marks  per  ton  for  the  use  of  the  patents. 
It  is  estimated  by  the  Budget  Committee  that  the  difference  in  price 
means  a  loss  to  the  German  Government  of  3,000,000  marks  a  year,  and 
consequently  of  60,000,000  marks  before  the  new  fleet  can  be  completed 
under  the  Navy  Law,  The  criticism  of  the  Committee  is  trenchant. 
"  In  view  of  this  monstrous  extortion  on  the  part  of  the  two  firms 
which  have  secured  a  monopoly  in  the  manufacture  of  these  plates,  it  is 
thought  necessary  either  to  encourage  foreign  competition  or  to  estab- 
lish Government  works  for  the  manufacture  of  nickel-steel  armor  plate. 
A  resolution  to  this  effect  has  been  carried  by  fifty  votes  to  four." — Army 
and  Nafy  Gazette,  March  9. 

Just  as  the  Notes  are  about  to  be  closed  and  sent  to  the  printer,  I 
notice  in  the  last  foreign  mail  received  that.  "  The  proposal  of  the 
German  Budget  Committee  that  a  State  foundry  should  be  established 
for  the  production  of  armor  plates  has  been  passed  at  a  plenary  sitting." 

Trial  of  a  6-iNca  CAR^fEGtE,  Kutjpp  Process,  Nickel-Steel  Plate. 
— The  trial  took  place  on  February  23,  1901.  at  the  U.  S.  Naval  Proving 
Ground,  Indian  Head. 

Plate:  6  inches  thick:  curved  turret  plate,  supported  against  ordinary 
backing  (not  fitted  to  curve  of  plate),  and  representing  450  tons  of  armor 
for  the  Russian  battleship  Imperator  Alexander  III. 

Rounds  I,  2,  and  3.  Gun:  6-inch.  Velocities,  1910  to  1930  foot-seconds. 
Projectiles:    Midvale-Holtzcr;    weight    loO    pounds.     Centers    of   impact 
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about  equidtstanL  Line  of  fire:  practically  normal  to  surface  of  pUte. 
Result  oo  plate:  penetfatiou  of  first  shot.  17  inches;  maximum  penetra- 
tioa,  2  inches;  no  cracks  and  comparatively  little  flaking;  metal  showed 
fine  grain  like  tool  steel.  Result  on  projectiles:  broken  up  into  small 
pieces;  those  of  first  rounds,  which  remained  in  the  plate,  were  shaken 
out  by  subsequent  rounds. 

This  was  certainly  a  very  excellent  plate,  probably  never  excelled,  btst 
its  exact  merit  was  not  dcterinincd.  as  the  test  was  for  acceptance  only 
and  not  to  ascertain  its  full  resisting  powers. 

Tmal  of  a  6-iMca  Akustbonc  ExPEaiMKKT.*i,  Special  Process, 
NiCKEt-STKEL  Plate. — The  trial  took  place  Februarj-  7,  tQot.  at  the 
British  goverqmcat  proving  ground.  Whale  Islaod,  Portsmouth. 

Plate;  6-inch  experimental  plate;  8  feet  by  6  feet;  made  by  Sir  W. 
Armstrong.  WTiitworth  &  Co.,  Limited,  at  the  company's  new  Openshaw 
armor  Eactory  near  Manchester. 

Rounds  t.  2,  3.  4,  and  5.  Gun:  6-inch.  Vdodties,  1970  to  aoifi  foot- 
seocuids.  Projectiles:  English  Holuer.  Line  of  fire:  normal  to  stirface 
of  plat«.  Centers  of  impact  symmetric  ally  placed,  four  at  comers  of  a 
square  and  one  in  its  center.  Result  on  plate:  no  shots  perforated  plate; 
penetiatton  not  reported;  no  cracks.    Result  on  projectiles:  broken  tip. 

Tbe  OMTTt  01  the  plate  is  tutdetemtined  from  the  reports  It  may  be  a 
good  plate.  Btit  aU  good  6- inch  plates  will  stop  6-iiich  projectiles  at 
nlodti^  not  exceeding  izdo  foot-seconds  witboot  cracktuf  and  without^ 
pcrfofvtJoa. 


COAUNG  SHIP, 

A  nost  exceUent  artiicle  00  this  mbjeet  by  LaeMenant-CcMiiiBaiMler 
Edwards  is  pablitbed  in  Ibe  Fefamaiy  nomber  of  the  Mmmrnal  «f  tke 
Amtnam  Strifty  4f  Ntmti  Btgrntm.  It  is  very  fall  and  cadwii$ti««i 
ti^aiat  of  ooafias  sUp  eader  alt  coodilsona.  Its  Imgtb  aad  the  vmiixtr 
of  pdaM*  trealcd  preclwie  any  aristactoty  review  ol  it  ia  these  noAesu 
PoOmrmg  it  Ut  the  same  number  of  the  ftmrmtt  is  as  cqsallj  raliuble 
■ftade  Wftm  the  rtcaniiog  radius  ot  AnHrieaa  ships  of  wmt  by  Lieotcnant 
ItifWiL  m  whid  is  ims  ibe  ladSKS  ol  actkn  of  almost  erety  ship  in  ibe 
•Avy  wwlfr  iwiuus  coanXKiiii  of  speed,  etc 

RXCBR  COAUXG  RBCOMtKS  Or  BUTISH  B*TTLBSMnS. — ^The  foBowBiK 
is  dvped  fton  the  Ar^  amd  Xaey  GamOt  of  Fchfimy  ax  >9i» '  {"^St 
week  «c  thmmtM  Ae  fact  that  the  M«ietlic  had  n«uBed  iIm  record 
for  tamEn^  tnm  Ae  Pribee  Geocse.  whkii  hfti  namfOj  opmred  it. 
Now-  «e  have  to  none  that  the  Um%  has  i«Mihi<  it  ham  Ae  li^cstic.  ker 
avoace  ol  MAS  per  hemr  hamm  «sB  to  Ae  aukS  of  Ike  *iy^T  The 
eoafiac  of  te  five  haUleihip*  whkh  iocaed  the  rwtfiih  ^wiaiuii  of 

thecoMtol  of  ihe4cpAt  to  obCttia 
■  *'5^  *"  t^*f;»^i»  **.^'*^.    "^^  **••  •^  tooled  bolk 

Of  the  if«  vwKte  tihe  PriKo  GcM«e  ahme  Itod 
te«e  hoon  of  artiidBl  Ifhl.  m4  her  I 
is  Ae  sore  11.11.  ftaahli     The  fola«w«  a>« 
of  the  iinhi'nw  as  «v«ied  am  oa  how4  the  tre  ships: 
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SUps. 

Humita«l 

PrlnoA  0«Drg« 

HiUMtle 

Man 


Date. 

Jan.  U 
J&n.  £6 
Jan.  28 
Feb.  4 
Veb,  A 


shipped. 


Working 
hours. 

6ii,  ifim- 
eh.  SOin. 
Th.  10m. 
6h.  GUm. 
5h,  IGm, 


toua  perliour. 


COMMUNICATIONS. 

NOTK.— Oader  this  head  will  appear  notes  on  Slg^alloKi  Tetej^raphf^  Oce&n  Cablet^ 
Carrier  Pig^eone,  oto. 

Submarine  Signaj.ing.— Mr.  Arthur  J.  Mundy,  assisted  by  the  late 
Professor  E^isha  Gr^y,  have  developed  a  system  of  submarine  signaHng 
by  ihe  use  of  a  submerged  bell.  Their  experiments  showed  that  the 
sound  of  a  large  submerged  bell  might  be  heard  on  a  ship  at  a  distance 
or  a  mile,  provided  the  observer  went  down  in  the  hold  and  listened  when 
as  near  the  skin  of  the  ship  as  possible.  "  The  sound  waves  produced 
by  the  bell  come  through  the  water  and  penetrate  the  skin  of  the  ship, 
diffusing  themselves  in  the  atmosphere  of  the  hold,  where  they  are 
recognized  by  the  unaided  ear,  just  as  any  local  sound  might  be.  The 
sound  is  heard  more  plainly,  however,  by  placing  one  end  of  a  wooden 
rod  against  the  skin  of  the  ship  and  pressing  the  other  against  the  outer 
ear.  A  common  tin  ear  trumpet,  such  as  is  used  by  a  deaf  persoOj 
screwed  into  the  end  of  a  piece  of  gas  pipe  and  submerged  a  few  feet,  the 
mouth  of  the  trumpet  being  sealed  with  a  tin  diaphragm,  will  enable  the 
observer  at  the  upper  end  of  the  pipe  to  hear  the  bell  a  distance  of  three 
tnilcs." 

For  greater  distances,  Professor  Gray  invented  an  electric  submcrgied 
receiver,  which  could  be  connected  Up  with  an  ordinary  telephone  receiver 
in  the  pilot  house  or  elsewhere.  An  8oo  pound  bell,  specially  arranged 
for  being  struck  ele  :tricaHy,  was  recently  experimented  with  and  the 
results  were:  "  At  i.S  miles  the  sound  of  the  bell  was  very  loud  and 
very  distinct;  at  4  miles  the  sound  was  quite  as  distinct  and  almost  as  loud 
as  at  I.S  miles;  at  8  miles  the  sound  was  quite  as  distinct  as  at  1.5  miles 
and  almost  as  loud  as  at  4  miles;  at  12  miles  the  sound  was  heard  at 
times  quite  distinctly,  and  at  times  somewhat  feebly.  Even  at  12  miles 
the  sound  received  was  sufficient  to  give  a  practicable  warning  signal. 
By  means  of  bells  and  a  receiver  which  will  determine  the  direction  of 
the  sound  it  is  proposed  to  adapt  the  discovery  to  giving  warning  signals 
of  the  proximity  of  dangers  to  navigation."— From  an  article  by  Mr, 
Mundy  in  the  Scieniific  Amerkan.  The  apparatus,  or  a  modification  of  it, 
might  also  be  used  for  communication  between  ships. 


CONSTRUCTION. 

Hot*.— 7Bder  this  bead  will  appear  notei  oa  Xieaiga,  Materi^Ii,  Sbeatbins,  etc. 

Rusting  of  IbotJ, — Ordinary  red  rust  is  essentially  an  oxide  of  iron, 
containing  combined  water  and  practically  identical  with  jewellers*  rouge, 
which  is  nearly  pure  ferric  oxide,  Fe»Oi  .  The  ordinary  chcTnical  ex- 
planation of  the  process  is  that  the  iron  combines  with  the  oxygen  of 
the  air  according  to  the  equation 

2Fe,-i-30,  =2Fe,0, 
13 
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or«  taking  the  combined  water  into  accoont^  according  to  th«  cQilS 
Fe,  -r  3O  +  3H,0  =  Fe,0. ,  jH.O  . 

That  tbese  simple  equations  do  not  represent  the  acttiaj  facts  of  the  case 
htm  becti  known  for  years,  u  well  as  the  iict  that  iron  placed  in  contact 
with  an  alkali  doc!  not  nist.  To  explain  this  fact  it  has  been  saggested 
that  the  presence  of  carbonic  acid  gas  is  necessary  for  rusting  to  take 
place,  and  that  the  alkalies  absorbing'  this  prevent  rusting'.  On  this  yiew 
the  phenomenon  of  rusting  according  to  Professor  Cmm  Brown, 
place  in  two  stages,  as  follows : 

I.    4lFe  +  H.O  +  CO,  ]  =  4FeCO,  +  4H.  , 

3.    aFcCOm  +  CH.O  4-  O.  =  2Fe,(0H).  +  4CO1 . 

A  dose  investigation  of  the  matter  has,  however,  led  Mr.  W.  R.  Dunstoi 
F.  R.  S.,  to  question  this  theory,  and  to  conclude  that  the  presence 
COi  If  by  no  means  necessary  for  the  production  of  this  red  rust-  Thus, 
Ave  pieces  of  bright  iron  were  taken,  the  first  was  placed  in  dry  oxygen, 
the  second  in  water  vapor,  the  third  in  liquid  water,  the  fourth  in  a 
mixture  of  pure  oxygen  and  water  and  vapor.  In  none  of  these  cases 
was  any  rust  formed.  The  fifth  specimen,  however,  was  placed  in  liqui 
water  charged  with  pure  oxygen,  and  the  production  of  rust  was  th 
quickly  apparent,  althotigh  no  COi  was  present.  In  fact,  (or  this  rust  to 
be  formed  it  is  essential,  Mr.  Dunstan  finds,  that  the  iron  shall  be  io 
contact  with  liquid  wate.-,  and  with  oxygen.  A  piece  of  bright  iron 
placed  in  a  receiver  over  a  dish  of  water  remained  perfectly  bright  for 
sixty  hours,  provided  that  the  temperature  was  kept  constant,  so  as  to 
prevent  the  condensation  of  the  water  on  the  metal.  A  similar  piece, 
similarly  suspended,  but  without  any  precaution  against  this  condensa- 
tion, soon  showed  spots  of  rust.  Reasoning  on  the  results  of  the  experi- 
ments jiist  described,  and  an  the  fact  that  alkalies  prevent  the  formation 
of  rust,  Mr.  Dunstan  suggests  that  the  real  active  agent  is  hydrogen 
peroxide,  To  test  this,  iron  was  suspended  in  water,  to  which  were 
added  substances,  some  of  which  decompose  this  peroxide,  whilst  the 
others  have  no  such  action.  In  every  case  the  former  prevented  the 
production  of  rust,  whilst  it  always  occurred  in  the  latter.  In  addition 
to  the  alkalies,  which  destroy  peroxide,  potassium  bichromate,  potassium 
ferro-cyanide,  and  sodium  nitrate,  were  tried  These,  whilst  destroying 
the  peroxide,  are,  unlike  the  alkalies,  powerful  oxidizing  agents,  yet 
nevertheless  they  proved  efficient  protectors  of  the  metal.  In  another 
experiment  a  piece  of  iron  was  immersed  in  a  solution  of  hydrogen  perox- 
ide, which  was  made  just  alkaline.  Under  these  conditions,  although  the 
peroxide  was  decomposed  and  oxygen  was  freely  liberated  at  the  surface 
of  the  metal,  the  latter  did  not  rust.  The  whole  phenomena- of  rusting  is 
then,  according  to  Mr.  Dunstan,  effected  by  the  iron  taking  up  O  from 
the  water,  forming  ferrous  oxide,  and  producing  peroxide  of  hydrogen; 
the  latter  then  immediately  combines  the  ferrous  oxide  to  form  the  red 
rust. — Engintering,  London. 

Sheathing  of  the  U.  S.  Coast  Sorvev  Steamer  Bache. — In  answer 
to  a  request  from  Captain  C,  D.  Sigsbee.  Chief  Inielligence  Officer, 
U.  S.  N.,  he  has  been  furnished  with  fifteen  different  reports  concerning 
the  condition  of  the  steamer  Bache,  made  between  May  13,  iSSg,  and 
April  9.  1899,  by  Lieutenants  J.  F.  Moser  and  R.  G,  Peck.  U.  S,  N. :  P.  A. 
Walker,  Asst  C  and  G.  Survey;  H.  G.  Ogden,  Insp.  Hydry.  and  Top,,  a 
U,  S  Local  Inspector  and  a  Board  of  Inspection.    Summing  up  these 


to^fl 


PROFESSIONAL   NOTES. 


197 


reports  Chief  Constructor  Philip  Hichbome,  U.  S.  N.,  Chief  of  Bureau, 


says: 


To 


be 


i!]y 


siimmanze,  it  may  be  stated  that  this  vessel,  not  originally  in- 
tended to  be  sheathed,  was,  nine  years  after  her  launching,  fitted  with  a 
system  of  sheathing  which  involved  a  neglect  of  some  of  the  most  obvious 
j>recautions  in  such  work,  and  the  use  of  iron  bolts;  and  in  the  executioa 
of  which  the  workmanship  was  bad.  She  served  thirteen  years  continu- 
ously without  an  examination  of,  or  repairs  to,  her  sheathing  or  sheath- 
ing bolts,  and  is  to-day  in  active  service,  though  nearly  thirty  years  old, 
with  her  frames  and  plates  in  such  a  condition  throug^h  internal  corrosion 
in  the  machinery  and  bunker  spaces  as  would  have  long  since  compelled 
her  abandonment  or  extensive  rebuilding  had  she  not  been  sheathed; 
without  the  sheathing  appHcd  twenty  years  since  having  been  renewed  or 
the  bottom  plating  sighted  or  repaired.  That  these  results  are  possible 
linder  such  conditions  speaks  volumes  for  the  possibilities  of  an  cRicient 
system  based  upon  experience  (in  which  every  precaution  is  taken  and 
neutral  non-corrosive  and  brass  bolts  are  employed),  executed  with 
scrupulous  regard  for  ibc  highest  class  of  workmanship;  in  a  service 
where  periodical  examination  and  proper  care  is  fully  provided  for."— 
Army  and  Navy  /tyurnat. 

Galvanic  Action  of  Copper  Sheathing. — The  opponents  of  copper 
sheathing  for  our  warships  will  find  strong  confirmation  of  their  criti- 
cisms in  the  very  ugly  discovery  that  was  made  the  other  day  on  the 
British  cruiser  Ariadne,  and  later  on  another  cruiser,  the  Spartiate. 
Copper  sheathing  was  introduced  to  enable  ships  to  remain  at  sea  for 
longer  periods  than  is  possible  when  the  steel  plating  of  the  hull  is 
unprotected.  The  theory  is  good,  and  the  practice  of  it  would  be  equally 
so  were  it  not  for  the  disadvantage  that  the  galvanic  action  of  copper  on 
other  metals  in  the  presence  of  salt  water  is  liable  to  be  very  destructive. 
As  long  as  the  metal  bolts  which  fasten  the  wood  sheathing  to  the  inner 
steel  hull  can  be  kept  perfectly  water-tight,  and  the  salt  water  prevented 
from  getting  in  contact  with  the  steel  hull,  sheathing  is  no  doubt  an 
excellent  device;  but  experience  seems  to  prove  that  it  is  extremely  diffi- 
cult to  preclude  conditions  favorable  to  galvanic  action.  In  some  cases 
the  steel  plating  has  been  badly  attacked,  while  in  others,  the  fitting  of 
the  sea  valves  and  other  outboard  connections  have  been  seriously 
damaged.  During  ihe  latter  part  of  August,  the  Ariadne,  a  new  British 
cruiser  of  ii.ooo  tons  displacement  and  21  knots  speed,  was  found  to  be 
leaking  rapidly  while  at  her  moorings.  The  leak  was  of  such  dimensions 
that  it  was  assumed  that  a  Kingston  valve  had  inadvertently  been  left 
open. 

After  the  Vessel  had  been  hurriedly  docked,  it  was  ascertained  that  the 
corrosion  of  the  bolts,  both  inside  and  outside  of  the  ship,  had  been 
eo  extensive  that  the  mounting  of  one  of  the  underwater  fittings  had 
fallen  off.  allowing  a  great  inmsh  of  water,  The  corrosion  of  the  outer 
bolts  of  the  Spartiate,  a  sister  ship,  had  previously  been  detected,  and  on 
docking  the  vessel  it  was  found  that  the  inner  bolts  had  also  been  cor* 
rodrd. — Scitnti^c  Anxrican. 

The  facts  concerning  the  Ariadne  and  Spartiate  are  correct,  but  the 
remarks  concerning  sheatting  are  only  partly  true.  The  causes  of  rejec- 
tion of  sheathing  for  our  new  vessels  are  not  so  few  nor  so  definite  as 
here  stated.  The  reasons  against  sheathing  armored  ships  are  more 
serious  than  those  against  sheathing  ships  without  belt  armor.    First  and 
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foremost  is  the  difficulty  of  attaching  the  sheathingr  to  hard-faced 
secondly,  the  difficulty  and  cost  of  heavy  bronze  stem  and  ste 
and  trouble  of  fitting  the  butts  of  the  sheathing  in  a  secure  and  stroiii 
manner;  then  there  is  the  extra  cost  entailed  by  sheathing;  fotirthly,  poj-' 
sible  galvanic  action;  and  lastly,  it  is  not  yet  proved  that  sheathing  will 
do  alS  its  extreme  advocates  claim  for  it.  Want  of  accurate  data  on  this 
point  is  to  be  deplored.  People  are  apt  to  take  violent  sides  on  the 
question  of  sheathing  with  very  insufficient  reason.  The  compiler  began 
to  collect  data  on  th*3  subject  some  years  ago  but  tht  greater  part  was 
lost  in  the  wreck  of  the  Charleston.  In  the  United  States  Navy  we 
have  had  very  little  experience  with  sheathing,  but  the  British  and 
French  have  had  much.  Quite  half  of  their  large  cruisers  of  recent  date 
are  so  fitted  and,  up  to  the  present,  but  little  trouble  has  been  experienced 
with  them.  Certainly  the  accidents  to  the  Ariadne  and  Spartiate  arc  a 
new  departure  and  must  have  had  special  and  unusual  causes.  Of  cour 
a  small  amount  of  corrosion  is  expected  and  is  usually  found,  but  it 
ordinarily  of  little  importance.  Corrosions  due  to  dififerent  causes,  but 
quite  as  serious  in  character,  are  occasionally  found  in  unsheathed  ships. 
Bilge  Keels  fos  Torpedo- Boat  Destroyers. — Experiments  are  to 
be  carried  out  at  Portsmouth  to  determine  whether,  and  if  so  to  what 
extent,  bitgc  keels  would  affect  the  speed  and  manoeuvring  power  of  lor- 
pcdo-boat  destroyers.  A  jo-knot  vessel  is  to  be  selected,  and  she  is  to 
have  her  decks  cleared  of  torpedo-tubes  and  other  obstructions  in  order 
to  provide  room  for  50  men  in  addition  to  the  crew.  The  boat  is  to  be 
run  without  bilge  keels  at  15,  20,  and  25  knots,  and  the  men  are  to  be  so 
distributed  as  to  produce  the  maximum  of  heel  consistent  with  safety 
while  the  vessel  is  underway.  The  boat  is  then  to  be  docked  and  pro- 
vided with  bilge  keels,  after  which  precisely  the  same  trials  arc  to  be 
gone  through.  If  it  be  found  that  there  is  no  material  depreciation  of 
speed  and  manoeuvring  power,  bilge  keels  will  be  supplied  to  all  the 
destroyers,  with  a  view  to  improving  the  steadiness  of  their  gun  plat- 
forms.— Engineering,  London. 


ed 


GUNPOWDER  AND  EXPLOSIVES. 

Erosion  of  Guns, — The  causes  of  the  erosion  of  guns  are  not  yet  aM 
definitely  known;  but  that  the  principal  cause  is  the  chemical  action  of 
the  powder,  promoted  by  the  mechanical  action  of  the  projectile,  seems 
to  the  compiler  to  be  fairly  well  established.  This  theory,  which  has  not, 
so  far  as  observed,  been  published,  is  briefly  as  follows: 

In  those  powders  in  which  there  is  an  excess  of  oxygen  beyond  what 
is  barely  necessary  to  twrn  the  carbon  of  the  powder  into  CO  and  the 
hydrogen  into  HiO,  the  erosion  is  serious;  and  the  amount  of  erosion 
is  greater  as  the  excess  of  oxygen  is  increased.  No  accounts  are  at  hand 
of  any  experiments  in  which  the  amount  of  erosion  has  been  carefully 
measured  and  it  is  therefore  impossible  to  say  just  how  the  rate  of 
erosion  varies,  but  that  it  increases  with  increase  of  excess  oxygen  is 
clearly  evident  from  various  reports  of  the  action  of  powders  of  different 
types.  The  pure  gun-cotton  powders  have  either  no  excess  oxygen,  or 
very  little,  depending  upon  their  tyl>e,  while  the  powders  containing 
nitro-glycerin  have  a  good  deal,  the  amount  depending  chiefly  upon  the 
percentage  of  that  ingredient. 
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When  the  powders  which  are  rich  in  oxygen  are  exploded,  there  is 
liberated  sufficient  of  this  gas  for  forming  CO  with  some  additionaJ 
oxygen.  There  is  i'lao  the  oxyg^en  of  the  air  enclosed  in  the  gun  which 
is  heated  to  a  point  at  which  it  will  combine  with  any  oxidizable  sub- 
Stance.  The  additional  oxyg:en  may — and  probably  most  of  it  does — at 
once  combine  with  the  CO  to  form  CO^  .  But  part  of  it  may  unite  with 
the  surface  of  the  metal  of  the  gun  where  it  has  just  been  rubbed  clean 
by  the  passing  projectile  and  form  FesO*  .  If  any  FcaOs  were  to  form 
at  the  high  temperature  at  which  the  gases  are  immediately  after  explo- 
sion, it  is  likely  that  it  would  be  immediately  reduced  to  FcjO*  .  How- 
ever, the  point  is  unimportant,  probably.  It  is  possible,  but  doubtful, 
that  some  HjOs  would  be  formed  if  the  excess  of  oxygen  were  very  great. 
If  so,  it  would  be  immediately  reduced  by  the  metal,  or  by  the  CO  ,  in 
the  former  case  accelerating  the  formation  of  iron  oxide  (sec  notes  on 
Construction — Rusting  of  Iron).  Whatever  of  iron  oxide  is  formed  in 
front  of  the  seat  of  the  rotating  band  of  the  shell  (of  course  after  the 
shell  has  moved  forward)  will  be  swept  away  by  the  next  shell  as  it  passes 
through  the  bore  and  the  process  of  oxidising  repeated. 

In  view  of  the  fact  that  CO  wil!  reduce  iron  oxides  at  high  tempera- 
tures, it  is  possible — probable,  even — that  the  FeiO*  formed  on  the 
interior  of  the  bore  will  be  reduced  to  iron  again  almost  as  soon  as 
formed.  But  the  metal  which  has  been  oKidized  will  be  left  in  a  soft, 
spongy  state,  almost  as  easily  swept  away  by  the  band  of  the  projectile 
as  if  Were  still  oxidiEcd.  This  brushing  away  of  the  surface  of  the  bore 
would  produce  exactly  such  effects  as  are  complained  of  in  guns  using 
cordite,  ballistite,  ar.d  other  nitro-glyceriti  powders.  The  top  of  the 
land  wears  faster  than  the  bottom  of  the  groove,  as  the  pressure  is 
greater  upon  it.  though  of  course  the  metal  In  the  groove  is  also  worn 
to  some  extent.  The  action  of  the  nitrogen  ts  not  taken  into  account, 
as  this  inert  gas  is  not  liable  to  oxidize  in  the  presence  of  uncombined 
carbon,  hydrogen,  and  iron;  indeed,  the  high  temperature  and  shock  of 
firing  tnight  quite  as  likely  result  in  the  production  of  a  small  amount 
of  ammonia  as  of  a  nitrogen  oxide. 

Erosive  Effects  or  V,  S.  Navy  Smokeless  Powder.— At  Indian 
Head,  according  to  the  rtport  of  the  Chief  of  Bureau  of  Ordnance,  four- 
inch  gun  No.  212  has  been  fired  661  times  and  five-inch  gun  No.  153,  666 
times,  with  the  navy  smokeless  powder  without  causing  enough  erosion 
or  wear  to  be  measured  with  the  instruments  in  use  at  the  proving 
ground. 

Navy  Smokeless  Powder:  Keepjng  Qualities;  Ignition  Powde*.— 
Samples  of  5-inch  powder,  which  had  been  in  the  magazine  of  the  Marble- 
head  for  two  years,  were  tested  at  Indian  Head,  and  there  was  not  the 
least  deterioration  in  ballistic  qualities  nor  sign  of  chemical  change. 
.Mother  sample,  kept  in  the  magazine  for  one  year,  showed  equally  good 
results.  So  far  no  smokeless  ignition  powder  has  been  found  that  gives 
acceptable  results.  Great  variations  in  pressure  have  resulted  from  at- 
tempts to  use  a  smokeless  ignition  charge  in  place  of  one  of  black 
powder.  This  variation  is  almost  always  in  the  nature  of  an  increase  of 
pressure;  and  this  is  generally  2$  P^r  cent,  sometimes  reaching  50, 

Pure  Nitro-Cellulose  Powders:  Regular  Velocities. — Those 
powders  which  arc  made  of  pure  nitro-cellulose,  all  of  the  same  formula 
— in  other  words  pure  chemical  compounds  before  colloiding — should 
in  theory  give  more  regular  velocities  than  powders  made  up  of  several 
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•oits  of  nitro-cdlulosc,  or  of  nitro-cellulose  and  nitro-glycerin.  It  is 
known  that  cordite  and  balUstite  at  different  temperatures  give  vrlocitiM 
differing  as  much  as  two  and  a  half  per  cent  and  that  other  causes  than 
tmipcrature  affect  their  velocity  appreciably.  Lieutenant  Dawson,  late 
of  the  British  navy,  but  now  one  of  the  artillery  engineers  of  the  Arm- 
strong Company,  states  that  in  a  pure  nitro-cellulose  powder  is  appar- 
ently our  only  hope  for  getting  very  high  and  regular  velocities. 

BALUsrrTE:  DETERioftATioN. — A  dispatch  from  Rome  to  the  New 
York  Sun,  dated  March  16.  igoi.  saysr^ — "Several  million  cartridges 
charged  with  ballistite,  a  new  explosive  to  which  the  Italian  military 
authorities  have  pinned  their  faith,  were  recently  found  in  a  danuged 
condition,  and  the  Italian  Minister  of  War  immediately  ordered  a  special 
inquiry  into  the  affair. 

"  It  is  now  announced  that  the  inquiry  demonstrated  the  fact  that 
ballistite  deteriorates  after  a  certain  period,  the  actual  length  of  which 
has  not  been  made  known.  The  committee  recommeaded  the  adoption 
of  a  more  reliable  explosive. 

"  Meantime,  of  course,  battistite  must  be  retained.  But  the  fact  that  a 
large  proportion  of  the  cartridges  now  in  store  are  steadily  becomiiig 
rnfit  (or  use  causes  alarm.  The  present  stock  aggregates  300.000,000 
cartridges. ''  Ballistite  is  a  first  cousm  to  cordite.  Its  erosive  effects  ha%*« 
been  heard  of  frequently  but  this  is  the  first  report  of  deterioration.  It 
is  composed  of  nitro-glycerin,  nitro-celfulose.  and  camphor  formed  into 
a  colloid.  The  proportion  of  its  ingreiients  \-ary  within  small  limits  to 
adapt  the  powder  to  different  uses;  but  the  patent  specifications  of  its 
inventor,  Mr.  Alfred  Nobel,  describes  the  manufacture  as  follows:  *'  Dis- 
♦oJ»e  10  ptrts  by  weight  of  camphor  in  100  {^rts  of  nitro-glycerin,  and 
then  add  aoo  parts  of  beniole.  Carefully  steep  5°  parts  of  dry  nitro- 
cotton  pulp  in  this  mixture  and  then  evaporate  the  benzole.  Then  mix 
thoronghly  by  pa»ing  between  steam-heated  rollers.  When  this  mass 
becomes  bomoBeiKODi,  roll  out  inio  sheets,  and  finally  cot  up  into  grains 
Of  mcttild  into  any  desired  shape," 

FiVwSAKo  PowDElt  Works:  To  be  Rbsitilt. — It  is  reported  that  th* 
ItaliaA  gttvemment  pn'^p^.^ses  to  rebuild  the  gr«at  powder  works  at 
Pmwmo  which,  since  the  ad«>ent  c^  sstolceVess  powder,  have  been  almost 
«>Mirtlty  abandoned.  The  renovated  works  wid  be  fitted  with  new  and 
exteoMW  plant  kw  the  manufacture  ol  rmolodess  powder  and  of  ordnance 

LvuDiTS;  Pi.Kti  WoKK  IK  So%rT«  AnKA. — RekrriBc  to  lyddite,  a 
VTiNr  in  |1m  Tmn  fxtamrk*  tlwt  lliu  expiofirn  las  &iled  to  give  satis- 
Ik(Io«  in  SomIi  Atnc*.  ttff  frw  of  llw  sfadSa  deCooattng  satisfactorily. 
TiMb.  ke  MM««.  h  d«e  lo  iIm  peoidiw  aifn.  o(  Am  sab^uice^  which  is 
wnakwMt  for  vuw  in  atwftl  ol  lea  duai  nft  Ibs^  wciikft.  and  if  bigger,  so 
■MMit  tk«  better.  Ttie  ted  tint  li«  rlwlh  vsed  aire  repocted  to  have  given 
rivr  on  bur»ttiv«  to  gntwak  y^tom  hwm  b  ttsdl  cvideace  that  pnH>er 
4it(MM*to«  liftd  HOI  beeta  atCiML  «%■««  im  tet  cue  Hk  sonolce  is  black. 
Tlw  dWIwJhy  b  Bot  a  ^waaiiwi  «l  taie  or  priacr,  tm  h  ivhcrrnt  in  the 
of  Hw  •xptooNv.  «Mc¥  te  btitr  ^Mb  gms  tmrj  sadsfaction. 

MAXtwins;  Tftiau^ia  ilw  Laat4B»  fi^fiwir  appcsn  the  following 
••**  ka  rf«anl  lo  a  rrctoft  MM  ol  «Mk  oxplBahc:  "  Vaxwitc,  a  high 
f)ll»ioiii'lt  l»w«M  ^  M?.  W^iiwt  Xiaebik  •m»  tMted  st  Sawir  Hook 
IIIWWlj^    AUM<b»  10  *CC9— *^  a  H— %.  nimJk  ahdl  was  ffllcd  with 
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70  lbs.  of  Maximite  and  fired  through  a  7-inch  plate  without  explosion, 
thus  making  it  equal  to  wet  compressed  g^un-cotton  in  this  I'cspect.  By 
exploding  the  Maximite  a  i2-inch  shell  was  broken  into  about  tO.OOO  trag- 
tnents."  The  report  does  not  state  how  the  shell  was  exploded.  The 
question  is:  Can  Maximite  be  fired  through  armor  and  expladid  on  the 
other  sidef  That's  where  the  hitch  is  with  gun-cotton.  It  will  go  throuirh 
the  armor  all  right,  but  the  fure  or  other  means  to  cause  certain  explo- 
sion On  the  other  side  is  yet  to  be  invented. 

New  Japanese  Exs'loeive. — This  has  been  already  referred  to  in  the 
notes  under  the  head  of  Ammunition,  It  is  intended  for  the  bursting 
charges  oF  shelU  and  probably  has  a  picratc  base. 

Cause  of  Instability  op  Nitro-Cotton. — A  very  interesting  and 
complete  investigation  into  the  nature  of  commercial  gun-cotton  has  led 
Messrs.  A.  Luck  and  C.  F.  Cross  to  the  conciusion  that  the  main  cause 
of  the  instability  of  the  cellulose  nitrates  is  not  to  be  found  in  traces  of 
the  nitrating  acids  itill  remaining  in  the  finished  product,  since  this  can 
Only  happen  when  the  manufacture  is  carried  on  in  a  careless  manner. 
They  attribute  this  instability  rather  to  the  presence  of  certain  peculiar 
cellulose  derivatives  which  they  find  ts>  be  produced  under  even  the  most 
careful  conditions  of  manufacture.  These  compounds  arc  in  intimate 
association  with  the  nitrated  cellulose,  and  cannot  be  removed  by  washing 
with  either  hot  or  cold  water,  or  by  digestion  in  cold  solutions  of  sOda, 
or  by  dissolution  in  ether,  alcohol,  or  benzine.  On  the  other  hand,  the 
compounds  referred  to  are  very  soluble  in  acetone  and  certain  other  sol* 
vents,  even  when  these  are  so  diluted  with  water  as  to  have  Httle  or  no 
action  on  the  cellulose  nitrates  themselves.  By  treating  the  nitrate 
cottons  in  this  manner,  the  experimenters  state  they  have  prepared 
structureless  gun-cotton  of  quite  an  exreptional  character,  obtaining  it  in 
the  form  of  a  very  fine  dense  white  powder  of  great  purity  and  stability 
and  entirely  free  from  all  mechanical  impurities.  This  powder  can  be 
compressed  into  large  masses  for  military  purposes. — Enginetrmg,  London. 


GUNS. 

In  these  notes  the  use  of  the  term  Rapid-fire  G«n  is  avoided  as  far 
as  possible.  The  reason  is  that  the  term  no  longer  expresses  anything. 
It  once  could  be  defined  as  a  gun  with  rapid  working— almost  instanta- 
neous— breech  action,  using  fixed  ammunition.  It  is  now  used  indis- 
criminately to  express  gvns  using  fixed  ammunition:  or  ammunition  in 
which  the  charge  and  projectile  are  separate,  but  the  charge  in  a  metallic 
case;  or  ammunition  in  which  the  charge  is  put  up  in  bag  or  envelope  of 
combustible  material  and  fired  by  a  separate  primer.  The  breech  mechan- 
ism of  ail  guns  tip  to  eight-inch  caliber  is,  now  operated  by  a  straight 
pull  level  action.  In  the  higher  natures  Krupp  claims  the  term  R.  F. 
for  his  9.4-inch  and  il.oa-inch  guns.  Guns  of  exceptionally  speedy 
operation  will  be  referred  to  as  rapid-firing,  or  rapid-loading  guns. 

RAPtt)  Loading  of  GuNs.^It  seems  probable  that  within  a  very  short 
time  more  efficient  methods  of  loading  heavy  naval  guns  will  be  adopted. 
Krupp  has  led  the  way  in  his  new  9.4-inch  and  [  1.02-inch  pieees-  A 
description  of  his  methods  has  not  yet  appeared,  but  the  direction  In 
which  we  are  to  look  for  improvement  seems  well  defined.  The  breech 
must  be  opened  and  closed  automatically  and  rapidly.    The  projectile  and 
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powder  charge  must  be  loaded  at  one  operation  and  the  present  system 
of  bringing  «p  the  amiTitinition  in  several  parallel  cylinders  done  away 
with.  To  achieve  this  satisfactorily  a  little  more  room  wilt  probably 
have  to  be  made  in  rear  of  the  guns.  But  if  the  gain  is  such  that  we 
can  load  a  l2-inch  gun  in  twenty  seconds,  it  is  surely  worth  ihe  expense. 
Our  S-tnch  turrets  are  all  too  small  for  rapid  work.  A  slight  increase 
of  size  would  double  the  rate  of  fire  by  g:iving  sufficient  room  to  handle 
the  ammunition  easily. 

Calibers  of  Guns,^ — The  improvement  of  armor  is  at  last  bringing 
about  the  displacement  of  the  6-inch  gun  from  its  commanding  position 
as  the  principal  auxiliary  gun  of  European  battleships.  For  a  time  we, 
most  unwisely  I  think,  dropped  the  8-inch  gun  from  our  battleship  bat- 
teries, following  European  practice.  Now  we  have  reinstated  it  at  a 
time  when  almost  all  Europe  is  considering  about  adopting  a  heavier 
gun  than  the  6-inch  for  the  principal  auxiliary  piece.  Italy  has  frankly 
thrown  the  6-inch  aside  and  adopted  the  8-inch  for  both  armored  cruisers 
and  battleships.  The  Brjiish  are  about  to  introduce  a  7.5'inch  piece,  and 
there  are  rumors  that  the  new  German  battleships  will  carry  8-inch  guns 
in  place  of  6-inch.  The  mixed  battery  of  our  battleships  could,  I  think, 
have  been  improved  by  doing  away  with  the  6-inch  caliber  altogether. 
To  keep  our  lead  in  corstruction  we  should  adopt  a  battleship  of  i6,ooo 
tons  and  21  knots  sp-ed,  carrying  four  i2-jnch  guns,  sixteen  &-inch  guns, 
and  thirty-two  3-inch.  This  seems  a  very  heavy  battery.  But  it  is  not  so 
difficult  to  instal  as  might  be  supposed.  Let  us  start  with  a  ship  like  one 
of  our  battleships  of  the  Georgia  class  as  originally  designed  with  four 
8-inch  turrets  on  the  main  deck.  Below  and  between  these,  resting  in  a. 
recess  cut  in  the  upper  works,  instal  another  8-tnch  turret;  and  superpose 
a  turret  on  each  la-inJi.  That  gives  the  sixteen  8-inch.  Since  the  ship 
will  be  about  450  feet  long  she  will  carry  seven  3-inch  each  side  on  the 
gun  deck  forward  of  the  8-inch  turrets  and  five  each  side  abaft  them; 
three  each  side  on  the  forward  bridge  deck,  and  one  each  side  on  the 
after  one. 

New  11.02-IKCH  Krupp  Gun. — Herr  Krupp  has  announced  the  develop- 
ment of  a  28-centiineter  rapid-firing  gun.  It  is  stated  that  this  piece  will 
be  mounted  in  the  new  German  battleships  instead  of  the  c).4-inch  gun. 

Vick^RS-Makim  Guns. — In  connection  with  letters  which  have  recently 
appeared  in  the  Times  under  the  heading  of  "  Our  New  Service  Guns," 
commenting  on  certain  details  of  design,  the  Times  of  the  isth  insL 
states  that  in  the  case  of  the  6-inch  Vickers  gun  over  500  rounds  were 
fired  to  test  the  meclianism  and  the  general  working  of  the  system,  with 
the  result  that  large  numbers  of  these  guns  have  now  passed  into  the 
service  and  have  given  excellent  results  after  extended  use.  In  the 
case  of  the  6-inch  gun,  too,  a  rate  of  fire  of  11  rounds  per  minute  has 
been  obtained  during  trials,  developing  energies  nearly  100  per  cent 
greater  than  those  in  the  preceding  service  weapon  of  this  caliber.  The 
heavier  calibers  of  guns  were  also  proved  to  be  satisfactory  after  adequate 
tests  under  service  conditions,  Messrs.  Vickers,  Sons,  and  Maxim,  Lim- 
ited, have  received  instructions  from  the  Japanese  Government  for  the 
supply  of  three  different  types  of  guns  having  the  same  mechanisms  as 
those  now  in  use  by  the  British  government.  The  guns  are  to  be  shipped 
to  Japan  at  the  earliest  possible  time,  and  their  special  feature  is  that 
they  are  to  be  capable  of  developing  very  high  energies.  The  guns 
consist  of  (i)  a  6-inch  gun  having  a  velocity  of  3000  foot-seconds,  and 
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firing  at  %  Tninimum  rate  of  from  eight  to  ten  aimed  rounds  per  minute 
under  service  conditions,  as  is  the  case  with  the  existing  British  service 
guns  now  being  installed  in  our  new  ships  and  fortresses;  (2)  a  12-poundcr 
ship  giin  of  50  calibers,  having  a  velocity  of  jooo  ft.  and  a  rate  of  fire  not 
less  than  15  rounds  per  minute;  (j)  a  laj^-pounder  landing  gun  of  very 
light  construction,  carrying  50  per  cent  more  ammunition  than  is  usually 
the  case  with  our  British  service  guns,  and  being  capable  of  dealing  with 
ranges  up  to  7000  yards.  The  same  company  is  also  supplying  to  the 
Spanish  government  a  14-centtmeter  gun  of  nearly  the  same  power  as 
the  6-iiich  gun  now  used  by  the  British  government,  the  details  of  con* 
struction  of  the  mechanism  being  practically  similar.  They  are  also 
making  a  6-iach  gun  for  the  United  States  Army. having  a  velocity  of 
J&50  feet,  with  their  special  type  of  De  Bange  obturator  quick-firing 
mechanism,  similar  to  that  adopted  by  the  United  States  Navy  about  two 
years  ago,  when  the  government  acquired  from  Messrs.  Vickers  the 
manufacturing  rights  of  the  mechanism  for  the  Navy  on  payment  of  a 
quarter  of  million  dollars.  In  addition  to  this  Messrs.  Vickers  arc  adapt- 
ing their  heavy  mechanism  to  a  24-centimeter  Austrian  gun,  which  is  to 
be  taken  under  trial  by  that  government  in  February  next.  Such  a 
general  application  of  this  type  of  mechanism  to  foreign  ordnance  is 
gratifying  at  a  time  when  the  enterprise  of  British  manufacturers  is  a 
matter  of  criticism. — Engineering,  London, 

SioHTiNG  Guns  for  British  Turrets. — According  to  the  Westminster 
Gaaetie,  the  Admiralty  have  decided  that  all  sighting  guns  for  turrets  and 
barbettes  are  to  be  replaced  by  ihree-pounder  quick-firing  guns.  These 
sighting  guns  are  mounted  on  the  tops  of  turrets  and  barbettes,  and  as 
they  are  controlled  by  the  training  and  elevating  mechanism  of  the  larger 
guns,  they  prove  most  useful  for  instructional  purposes,  besides  enabling 
captains  of  guns  to  ascertain  the  exact  line  and  elevation  tor  the  larger 
armament  in  action,  thus  saving  a  large  amount  of  ammunition,  time, 
and  Iabor.^£rtgi>wfr,  London. 

Of  course  the  day  has  passed  away  when  the  range  could  be  deter- 
mined in  action  by  the  fall  of  smal!  caliber  projectiles,  except  under 
unusual  circumstancv.'5;  and  this  last  comment  was  doubtless  added  by 
some  uninformed  critic  belonging  to  the  press.  But  for  the  purposes  of 
sub-caliber  practice  this  arrangement  is  a  good  one  and  would  enable 
the  drill  at  the  gun  to  take  place  at  the  same  time  as  the  target  practice, 
and  this  would  further  simulate  the  conditions  of  battle.  Besides,  the 
placing  of  sub-caliber  guns  inside  larger  ones  is  objectionable  for  many 
reasons. 


GUNS:  FIRING. 

Ifonu— Undar  thl«  head  will  be  kIvcd  notee  ref  «rrlti{r  to  tiring  teats  of  guaa,  tar- 
t«t  prwitloe,  apGclal  practlao,  acoldents  to  guaa  wblie  flrlng',  etc. 

Accident  to  Keabsarge's  ij-inch  Gun. — A  projectile  recently  ex- 
ploded in  one  of  the  Kearsarge's  t3-inch  guns  and  injured  the  rifling  to 
such  an  extent  that  it  is  considered  advisable  to  have  the  gun  rclined. 

Gun  Accident  ok  the  Thunderer. — ^While  the  battleship  Thunderer 
was  on  her  way  from  Pembroke  dock  to  Devonport  on  Thursday,  an 
accident  occurred  to  her  two  turret  guns,  the  cause  of  which  is  so  far 
unexplained.  The  vessel  left  Pembroke  about  nine  a.  m.,  and  when  off 
Miiford  a  target  was  put  out  for  firing  practice,  the  lo-inch  breech-loading 
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turret  guns  being  used.  A  projectile  had  been  placed  m  one  of  the  gnus 
and  the  electric  contact  msdc,  when  there  was  an  explosion  quite  different 
from  that  which  usually  accompanies  the  discharge  of  a  projectile. 
Nothing  came  out  of  the  gun  except  a  few  fragments  oE  the  projectilei, 
which  were  thrown  some  distance  from  the  ship.  The  base  plate  of  the 
projectile  was  left  in  the  gun,  as  well  as  a  portion  of  the  frame,  and  when 
the  plate  was  afterwards  removed,  it  is  reported  that  the  pressure  of  the 
gas  left  in  the  gun  caused  a  portion  of  the  projectile  to  be  erpelled  with 
some  force  from  the  breech  end  of  the  gun.  How  such  a  thing  could 
happen  is  by  no  means  evident  On  the  second  gun  being  fired,  says  the 
tVettem  Mommg  News,  a  complete  hole,  between  2  inches  and  j  inches  in 
diameter,  was  blown  through  the  projectile,  the  outer  part,  together  with 
the  base  plate,  being  left  in  the  gun.  In  this  case,  however,  the  base 
plate  was  separated  from  the  rest  of  the  projectile.  Such  a  thing  is 
believed  never  to  have  occurred  on  any  ship  before.  The  only  explaaa- 
tion  so  far  suggested  is  either  that  the  powder  in  the  projectile  was  damp 
or  that  there  was  a  quantity  of  water  in  the  guns,  A  cast  will  be  made 
of  the  inside  of  each  gun  to  ascertain  whether  either  has  been  damaged. 
So  far  as  can  be  seen  from  the  outside  both  guns  are  »ound.—£item^vr, 
London.  Nov.  9,  1900. 

Gun  Accident  at  Sandy  Hook. — While  testing  smokeless  powder  in  1 
ten-inch  B.  L.  rifle  at  Sandy  Hook  on  March  7  an  explosion  occurred 
and  some  damage  was  done  to  adjacent  buildings.  It  seenas  that  the 
breech  block  of  the  gun  was  not. completely  closed  when  the  gun  was 
fired  and  it  blew  out,  thus  causing  what  has  been  erroneously  termed  an 
explosion.  No  one  was  injured  and  no  blame  has  been  attached  to 
any  one  for  the  occurrence.  It  is  one  of  those  unusual  happenings  which 
occur  at  the  tests  from  time  to  time.  The  War  Department  has  been 
informed  that  a  six-inch  gun  while  being  fired  at  Fort  Wadsworth  on 
March  Ii  was  thrown  from  its  carriage,  but  with  no  damage  to  anything 
or  any  one.  The  cause  of  the  upsetting  of  the  gun  is  not  known  in 
Washington. ^.^fwty  and  Navy  Joumcl. 

Breech  Plug  Blown  Out  of  It.^lian  s.gi-iwcH  Gun,  Armstrong 
Model. — The  following  letter  appeared  in  Engineering  (London),  March 
I,  1901 : 

Sir. — I  have  been  able  to  gather  the  following  particulars,  which  I  beg 
to  put  before  you.  as  they  may  prove  of  interest  to  your  readers: 

On  the  24th  ult.  gunnery  practice  was  being  carried  out  with  a  Quick- 
firing  1491-millimeter  (s.g-inch)  A.  gun.  Armstrong  type,  on  board  the 
gunnery  ship  Terribilc.  in  the  Spezia  roadstead.  At  the  firing  of  one 
round  the  breech-block  was  blown  off  and  the  cartridge-case  driven  to 
the  rear,  killing  four  gunners  on  the  spot,  four  others  being  severely 
burnt  by  the  escaping  gas.  This  gun  had  been  built  at  the  Royal  Arsenal 
of  San  Vito,  Spezia.  on  plans  supplied  by  Elswck;  (t  is  oti  the  type 
proposed  by  Els  wick  in  1889  to  the  Royal  Italian  Navy,  both  for  the 
ijo-millimcter  (4.7-inch)  and  i4!j-miltimeter  (s.g-inch)  guns,  and  which 
was  adopted  by  the  Italian  .A.  d  mi  rait  y. 

In  1890  a  very  similar  accident  occurred  in  the  same  roadstead  to  ■' 
120-millimeter  (4,7-inch)  gun  of  the  same  type.  The  breech*block  was 
blown  off  into  the  sea  and  could  not  be  recovered;  the  steel  was  found 
to  be  partly  torn  in  one  of  the  threaded  parts  of  the  breech-block  seating, 
After  this  first  accident  Messrs.  Armstrong  decided  to  alter  the  threads 
of  their  i2o-millimetv*r  (4.7-inch)  gun  breech-blocks. 
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Have  we  any  guns  of  this  type  in  the  British  Service?  It  so,  the  sooner 
they  axe  found  obsolete  by  the  respottsible  authorities  and  replaced  by 
improved  weapons,  the  better  it  will  be. 

I  am.  Sir,  yours  FaithFully, 

Februaiy  22,  igoi.  Verax. 


GUN  MOUNTS. 

Tbial  op  New  Armstrong  Mount  for  9.2-1  nch  Gun,— A  trial  was 
carried  out  at  Portsmouth  at  the  zist  inst.  on  board  the  experimental 
vessel  Drudge,  of  the  mark  V.  mounting,  designed  by  Sir  W.  G.  Arm- 
strong, Mitchell  &  Co.,  for  the  9.2-ineh  guns  to  be  mounted  in  ships  of 
the  Cressy  and  Drake  classes.  The  weight  of  the  gun  is  28  tons,  it  is 
mounted  on  a  cradle,  recoils  in  the  line  of  fire,  and  is  automatically 
returned  to  the  firing  position  by  means  of  springs  placed  beneath  the 
cradle.  This  is  the  tisual  principle  of  the  Elswick  quick-firtng  mounting 
so  generally  in  use;  but  the  present  aS-ton  guns  are  the  heaviest  to  which 
this  method  has  been  applied  in  Her  Majesty's  service.  The  automatic 
sighting  arrangemeiit  is  worked  by  means  of  gearing  from  the  cradle. 
The  projectiles  are  lifted  by  means  of  a  hydraulic  cylinder  from  a  revolv- 
ing shell  carrier,  which  is  travelled  by  hand  gear  round  the  gun-house. 
They  are  then  transferred  to  a  revolving  shell  tray  fixed  to  the  cradle, 
from  which  they  can  be  rapidly  swung  into  the  gun.  The  projectiles  are 
raised  from  the  shell  room  by  two  hydraulic  hoists  and  transferred  to  the 
revolving  shell  carried  in  the  gun-house.  The  turntable  is  locked  while 
this  operation  is  being  carried  out.  The  mounting  is  trained  by  means 
of  a  hydraulic  engine  connected  by  a  toothed  pinion  wheel  to  the  training 
rack.  The  gun  is  elevated  and  depressed  by  a  hydraulic  cylinder  placed 
beneath  the  cradle  and  connected  to  it  by  link  gear.  The  cordite  charge 
is  supplied  to  the  gun  by  two  cages,  alternately  ascending  and  descending 
in  an  axial  hoist  placed  in  the  center  of  the  mounting.  These  cages  are 
worked  by  a  hand  winch  in  the  handling  room.  The  cages  are  balanced, 
and  only  the  weight  of  the  charge  has  to  be  lifted,  so  that  a  very  rapid 
supply  can  be  maintained.  The  trial  was  conducted  by  Captain  W,  H. 
May.  commanding  the  Excellent  gunnery  school,  and  was  attended  by 
Captain  T.  B.  S.  Adair,  representing  the  Ordnance  Committee,  and 
Com.  G.  P.  W.  Hope,  representing  the  Naval  Ordnance  Department, 
More  than  half  a  gal"?  was  blowing,  but  the  wind  cleared  the  atmosphere, 
and  the  full  program  was  carried  out.  This  consisted  of  one  round  oi 
a  half  charge  at  the  horizontal,  followed  by  a  three-quarters  and  full 
charge  in  the  same  position.  Full  charges  were  then  fired  at  4  deg.,  7% 
deg.,  and  15  deg.  of  elevation.  It  was  arranged  to  fire  a  full  charge  at 
7  deg.  of  depression,  but  owing  to  the  heavy  lop  there  was  on  the  water 
the  depression  was  reduced  to  5  deg.  Ten  rounds  were  next  fired  in 
rapid  succession  with  full  charges  and  at  various  degrees  of  elevation 
at  the  rate  of  a  fraction  under  three  rounds  a  minute.  The  recoil  was 
then  shortened  up  by  using  only  85  per  cent  of  the  valve  key  in  order  to 
bring  a  greater  strain  on  the  mounting,  and  one  reduced  and  three  full 
charges  were  successfully  fired  with  the  gun  at  the  horizontal. — Enginter- 
mg.  London,  Dec.  28,  I900. 
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INSTRUMENTS  USED  IN  ACTION. 

NoTX.— Under  thla   head  wtlL  be  given  natet  OQ  aearchlig'bU.  rwiire>ilQdeTat 
atudlmetcrs,  torpedo  directors,  etc. 

Searchughts. — In  the  minds  of  many  people  the  searchlight  3s  aa 
auxiliary  of  doubtful  importances-more  likely  to  betray  than  to  defend. 
And  evidently  in  the  minds  of  many  designers  of  ships  its  role  is  un- 
certain. The  French  seem  to  have  no  doubt  of  its  importance  or  how 
to  make  it  useful  without  hindrance  to  the  effective  work  of  the  battery. 
They  are  earnest  advocates  of  the  torpedo  boat  and  they  have  studied 
and  practiced  torpedo  attack  and  torpedo  defense  as  no  other  navy  has. 
Compare  their  instalment  of  searchlights  with  the  British  or  our  own. 
They  put  what  may  be  called  *'  finding  "  searchlights  close  to  the  water 
where  they  will  light  up  a  narrow  strip  of  water  of  great  length  instead 
of  a  small  area.  The  "  finders,"  sweeping  the  surrounding  water,  will 
let  no  guilty  foe  escaoc  The  "firing"  light  holds  brightly  from  aloft 
on  the  discovered  enemy  in  a  way  to  give  the  best  definition  of  the  object 
without  blinding  the  gun-firers.  In  the  new  ships  and  in  some  others,  the 
lights  are  placed  on  the  stern  walk,  one  each  side;  on  the  main  deck,  in 
ports  near  the  stem,  one  each  side;  and  in  the  tops.  By  placing  the 
"  finders  "  near  the  extremities  of  the  ship,  at  a  distance  from  the  guns, 
they  will  disturb  the  aim  of  the  gunners  very  Httle.  Any  one  who  has 
tried,  on  a  dark  night,  with  highly  placed  searchlights,  to  find  a  real 
enemy  who  was  supposed  to  be  bent  on  making  an  attack,  will  appre- 
ciate the  advantages  of  the  French  system.  And  those  who  have  seen 
how  difficult  it  is,  with  our  lights  as  at  present  installed,  to  pick  up 
boats  during  sham  attacks  will  perhaps  realize  it  equally.  Another  point, 
not  commonly  regarded  as  of  much  importance,  is  the  place  of  operation. 
It  must  be  remembered  that  a  person  operating  a  light  from  directSy  in 
rear  will  sec  with  great  difficulty  objects  that  are  within  the  sphere  of 
illumination — and  other  objects  not  at  all.  He  should  be  below,  above, 
or  at  one  side,  and  at  a  distance  of  not  less  than  ro  feet  if  practicable. 
If  at  one  side,  he  should  keep  well  in  rear  or  have  a  shield  of  good  size 
between  him  and  the  light.  This,  of  course,  means  electric  or  mechanical 
control,  and  I  think  it  is  indispensable  to  good  work  with  the  light. 
I  believe  that  simple  hydraulic  control  through  flexible  tubes  leading  to 
the  control  station  would  be  best.  The  pressure  in  the  system  need  be 
very  smalt,  only  sufficient  to  prevent  lost  motion,  and  would  be  balanced 
at  the  operating  levers. 


SMALL  AEIMS. 
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Nbw  German  Ri?i^,  M.  87-97.— The  arm  is  of  the  same  caliber  as  the 
old  one,  takes  the  same  cartridge,  and  has  about  the  same  ballistic  powers. 
The  velocity  of  the  bullet  at  25  meters  from  the  muzzle  is  620  meters 
(2034  feet).  The  barrel  cover  has  been  discarded  and  the  piece  more 
strongly  secured  to  the  stock.  The  sight  leaf  is  pivoted  at  the  forward 
end  and  notched  at  the  rear  end,  the  notch  following  the  curve  over 
the  end  and  top  oi  the  rear  end  of  the  leaf.  The  leaf  has  grooves  tn 
the  sides  and  in  these  grooves  travel  the  lugs  of  a  U-shaped  slide  which 
has  a  pointer  touching  the  range  scale  below.  The  magazine  holds  five 
cartridges.    They  are  not  placed  one  above  the  other,  but  are  staggered. 
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three  on  the  right  side  and  two  on  the  left.  This  makes  the  lower  edge 
of  the  magazine  come  fluih  with  the  wood  ot  the  stock  and  barrel  casing. 
The  cartridg^es  are  put  np  in  the  new  Mauser  loading  strip,  or  clip,  which 
simply  holds  the  heads  ^nd  is  very  light.  The  clip  containing  the  cart- 
ridges is  placed  in  the  breech  and  then  a  pressure  on  the  top  cartridge 
easily  forces  all  into  the  magazine  and  the  clip,  which  projects  nearly  its 
whole  length,  is  drawn  out.  The  stock  has  a  pistol  grip  and  extends 
as  a  barrel  casing,  but  underneath  the  barrel  only,  within  four  inches  of 
the  piuzzle,  The  most  noticeable  feature  of  the  new  weapon  is  the  bayonet 
which  is  aS-S  inches  long  and  has  a  slender  20-inch  blade.  For  infantry 
and  chasseurs  the  back  of  the  blade  is  serrated  in  the  form  of  saw  teeth. 
It  is  not  attached  to  the  barrel  but  to  the  fore  end  of  the  stock  and 
merely  rests  against  the  barrel.  The  principal  weights,  etc.,  are:  Weight 
of  gun,  9.04  pounds;  length,  without  bayonet,  49.2  inches.  Length  of 
bayonet  with  scabbard,  26.9  inches;  weight  with  scabbard,  t.zS  pounds; 
length  without  scabbard,  2$.8  inches;  weight  without  scabbard,  O.95 
pounds.  Weight  of  clip,  108  grains.  Weight  of  cartridge,  429  grains; 
length,  3.2s  inches.  Weight  of  powder,  41.2  grains.  Weight  of  bullet, 
227. 1  grains;  length,  I.2J  inches.  Weight  of  clip  with  S  cartridges,  5.16 
ounces.  Weight  of  box  with  three  filled  clips,  1.04  pounds.  Belt  con- 
taining 15  boxes  (225  cartridges),  16.3  pounds. 


TORPEDOES, 

Vawcas  Toupedo;  Steered  bv  Wiheless  Current. ^ — A  very  full 
description  of  this  torpedo  and  the  experiments  made  with  it  appeared 
in  the  Sciettiific  American  of  February  16,  igoi.  The  system  is  the  inven- 
tion of  a  young  English  electrician,  Mr.  Cecil  Varicas.  and  the  success 
so  far  attained  is  quite  remarkable.  The  torpedo  is  similar  to  the  Whitc- 
h^d,  but  in  place  of  the  Obry  steering  device  it  has  the  apparatus  of 
Mr.  Varicas,  which  consists  of  a  Marconi  coherer  in  circuit  with  a  relay 
and  battery.  The  relay  closes  the  circuit  of  a  decoherer  and  electro- 
magnet which  attracts  an  armature.  The  latter  is  made  to  actuate  the 
valve  of  a  steering  engine  which  is  connected  to  the  torpedo's  rudder. 

The  stationary  apparatus  Upon  the  shore,  battleship,  or  other  point  from 
which  the  torpedo  is  fireJ,  comprises  a  periodic  interrupter  placed  in 
circuit  with  an  induction  coil,  which  in  turn  works  a  wireless  telegraphic 
transmitter.  When  this  periodic  Interrupter  makes  circuit  the  coil  works 
the  transmitter  so  that  ether  waves  arc  produced,  and  the  coherer  in 
the  torpedo  conducts,  working  the  relay  which  closes  the  circuit  of 
both  the  decoherer  and  electro-magnet.  This  causes  the  valve  of  the 
steering  engine  to  move,  so  that  the  rudder  is  also  turned  in  a  certain 
direction. 

When  the  inlerruptsr  breaks  circuit  the  ether  waves  cease,  and  the 
coherer  is  decohered  by  the  decoherer  and  ceases  to  conduct — the  same 
as  is  now  done  in  the  Marconi  system  of  wireless  telegraphy — causing  the 
relay  to  break  the  circuit  of  the  electro-magnet  on  the  steering  engine, 
BO  that  it  releases  its  armature.  The  rudder  i;  then  reversed  to  the 
opposite  direction  by  a  strong  spring.  By  this  it  will  be  seen  that  so 
long  as  the  intcmipter  on  shore  makes  circuit  the  rudder  is  pointed  in 
a  certain  direction,  but  directly  the  circuit  is  broken  the  rudder  assumes 
the  diametrically  opposite  position. 
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From  this  it  will  be  recognized  that  if  the  alternate  makinK  and  break- 
ing of  circuits  is  continued  with  regularity,  answered  by  corresponding 
regular  deviations  of  the  rudder,  the  craft  must  travel  in  a  direct  straight 
line.  On  the  other  hand,  if  either  the  making  of  the  circtut  is  longer 
than  the  period  of  breaking,  or  vice  versa,  the  rudder  is  maintained  in 
one  position  for  a  longer  period,  so  that  the  path  traveled  is  »  curve.        j 

In  the  trials  the  torpedo  was  made  to  go  in  a  straight  line  to  a  dis- 
tant point,  or  on  a  curve;  to  describe  circles,  lemntscatas,  and  aU  sorts 
of  curves  at  will.  The  apparatus  so  far  used  is  only  sufficient  to  control 
the  torpedo  up  to  a  distance  of  200  yards,  but  it  is  said  that  this  distance 
can  be  almost  indefinitely  increased  by  improving  the  sensitivenesi  of 
the  instruments  and  strengthening  the  current  used. 
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Vessels.  Gruson  Coast-defense  Turrets.  French  Submarine 
Boats. 
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March  30.  Reorganization  of  the  Army.  Naval  Policy 
Board.  The  New  York  Public  and  the  R^ulars.  The  United 
States  Army  Ration.  Our  Operatioiis  in  China.  Coaliag 
Records  in  the  English  Navy. 

April  6.  Reorganixation  of  the  Army,  Modern  ArtillCTy. 
The  British  Seaman.     The  German  Army  in  ChinaL 

ARMY  AND  NAVY  REGISTER. 

Janxiarv  3,  1901.  The  Fighting  Unit  in  Coast  Ekfense.  A 
New  Compass  Card.  The  Naval  Reserve  Bill  A  Board  Reor- 
ganization. Nai^  Hydrography  Abroad,  Grcolar  00  Extra 
Pay. 

Jaxtary  19L  Report  00  Pon  Roj-aL  Bureau  CoosoUdatMiL 
Naval  Appropriation  BilL  New  Army  Gun.  New  Cables.  The 
Revenue  Cutter  Service.     Progress  of  Naval  Ships. 

January  26,  .Admiral  Sumner  on  Port  RoyaLNaval  Eroer- 
geiicT  Fund-  Armv  Reorganis^ioa  BilL  Tbe  Ptort  Royal  Stt- 
tkvi  Report.    The  New  Naral  Btfl.    Assistant  Boreati  Chicfc. 

Febsuaby  2.  Naval  Appropriation  BilL  The  Wm^t*  oI 
Perpcftnal  Peace.  | 

Fbxkuaky  9k  Ansy  Apiirofiriatjoo  BIB.  Prisooers  Deported 
to  Gottn.  HoOaad  Safattanne  Boot.  The  New  Army  Law. 
Naval  AwtuyiMriOB  BiD.  Secretary  Ijong  cm  Naval  Praoio- 
tions.    11m  ^ntiago  Promnrirnts     The  SabBarine  Boat. 

Febsuakt  16.    Needs  for  Na^  Ube 

FsaaCAar  a$-     Fate  of  tbe  .\rtaiery. 
Tbc  Naval  &q>plv  lasptakm.    Kxrai  (joBstracftar  Tavior  en 
KewSh^ 

M*»«-w  9.    False  Historic. 

li'^—'w  j^  KcpQVts  ott  OpcnSiaas  !■  ^^^■^■*  ShsAiac  of 
SUps.    AGesaalSliC.    Decn»  oa  2««>7  PranotiaK. 

ICakh  jp.    Nkmi  Bk«m  Cimm€^tiu»i.    Moden  AvtiBery. 


SCXEXTIFIC  AMERICL\X. 
km  the  X«v  Eatt  RNer  Bl 


Are.    Cd 
ittihe  World. 
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March  23.  The  New  Armored  Cruisers.  American  Engi- 
neering Progress,    Electric  Lighting  Board.    Transport  Service. 

March  30.  New  Method  of  Aerial  Telegraphy.  Builder's 
Trial  of  the  Illinois.  Russian  Army  and  Marine.  A  Tunnel  to 
the  Isle  of  Wight,  The  International  Racing-yacht  Independ- 
ence. Electric  Wind-registering  Apparatus.  A  New  Method  of 
Manufacturing  Steel  Pipe,     The  Porter  Rotary  Engine. 

April  6.  Prospects  of  the  New  Erie  Canal.  Water-tube 
Boilers  in  the  British  Navy.  Longitudinal  Framing  for  the 
Herreshoff  Cup  Yacht.  Electrically  Illuminated  Fountains.  The 
New  Russian  Battleship  Czarevitch.  The  7-inch  vs.  the  6-inch 
gun. 

SCIENTIFIC  AMERICAN  SUPPLEMENT. 

March  2,  1901.  Dock  Equipment  for  the  Rapid  Handling 
of  Coal  and  Ore  on  the  Great  American  Lakes.  New  Apparatus 
for  Demonstrating  the  Revolution  of  the  Earth. 

Mahch  9.  Dock  Equipment  for  the  Rapid  Handling  of  Coal 
and  Ore  on  the  Great  American  Lakes, 

March  16.  New  Photograph  Printing  Frame.  Trade  with 
Russia. 

March  23.  The  Education  of  a  Shipbuilder,  The  Naval  War 
Game.     American  Engineering  Progress. 

March  30.  Naval  Gun  Circuits.  American  Engineering 
Progress. 

April  7.  Report  of  the  British  Admiralty  Committee  against 
the  Belleville  Water-tube  Boiler.  The  Museum  of  Artillery  at 
Paris. 


[Foreign.] 

ENGINEERING. 

Jantjary  4,  1901.  Sine-wave  Submarine  Cable  Telegraphy. 
Shipbuilding  and  Marine  Engineering  in  1900.  Large-power 
Gas  Engines  for  Central  Stations.  The  Engineering  Crisis  in  the 
Navy. 

January  ii.  Shipbuilding  and  Marine  Engineering  in  1900. 
The  Working  of  the  Boiler-explosions  Acts.  The  Safety  of  Life- 
boats.   The  Engineering  Crisis  in  the  Navy. 

January  18.  Armor-plates  at  the  Paris  Exhibition.  Ship- 
building and  Marine  Engineering  in  1900, 

January  25.  Armor-plates  at  the  Paris  Exhibition.  The 
Paris  Exhibition  Electric  Power  Station.  Steam  Stop  Valve. 
The  Position  of  Naval  Engineers.  The  Designs  of  the  United 
States  Battleships.     Boiler  Explosion  at  Hyde. 
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February  r.  Armor-plates  at  the  Paris  Exhibition.  The 
New  Panama  Canal  Proposals.  Shipbuilding  and  Marine  Engi- 
neering in  190O-    Shipping  and  Shipbuilding  in  Japan. 

February  8.  Armor-plates  at  the  Paris  Exhibition.  1000- 
horse-power  Engine  and  Dynamo.  The  Panama  Canal.  Naval 
Lessons  from  American  Submarine  Telegraph  Enterprise.  The 
New  Swedish  Torpedo. 

February  22.  Mica  Insulation  for  Steam  Boilers  and  Pipes. 
Tlie  New  Battleship  Russell. 

March  1.  Nordenfeldt's  Quick-firing  Field  Artillery.  Naval 
Guns, 

March  8.  Modern  Artillery.  The  Supplementary  Navy  Es- 
timates. 

March  15.  The  Army  and  Navy  Building  of  the  Paris  Exhi- 
bition. The  Thomeycroft-MarHhall  Water-tube  Boiler.  Water- 
tube  Boilers  in  the  Navy.  Ship-plate  planing  Machine.  Capped 
Armor-piercing  Projectiles.     The  Water-tube  Boiler  Report. 

March  22.  Army  and  Navy  Building  in  Paris,  Water-tube 
Boilers  in  the  Navy.     Capped  Armor-piercing  Projectiles. 

MARINE  RUNDSCHAU. 

December,  1900.  Why  was  Napoleon  Unable  to  Achieve 
Success  at  Sea?  The  Participation  of  the  Navy  in  the  Seymour 
Relief  Expedition  and  the  Engagements  at  and  about  Tien-Tsin 
during  June  and  July,  1900.  Description  and  Critical  Considera- 
tion of  the  English  Fleet  in  the  East  Sea  during  1854,  The 
Cyclone  of  Galveston,  Texas.  Medical  Attendance  and  Treat- 
ment on  board  Ships  during  the  17th  and  i8th  Centuries,  Re- 
view of  Foreign  Navies:  England,  France,  Russia,  United  States, 
Italy,  Japan.  Selections  from  the  Official  Report  of  the  Engage- 
ment of  the  Russian  Gunboats  Gilga  and  Korejetz  against  the 
Taku  Forts. 

January,  1901.  H.  M,  S.  Gneisenau.  The  Education  of  Naval 
Officers  in  Germany,  France  and  England — Comparison  of  the 
Different  Systems.  Appropriations  for  the. French  Fleet.  For- 
mulas for  Determining  the  Militarj'  Values  of  Ships  of  the  Line 
and  Armored  Cruisers.  Tables  of  Values  of  Different  Ships. 
Rebuilding  of  H.  M.  S,  Hagen.  Torpedo-boat  Destroyers.  A 
Short  History  of  Compass  Deviation.  Cruising  Reports  of 
German  Men-of-war.    Review  of  Foreign  Navies. 

February.  Discussions  and  Work  for  Naval  Officials  in 
Winter.  The  Navies  in  tgoo:  Germany,  England,  France,  Russia 
United  States,  Italy,  Japan,  Austria,  Brazil,  China,  Denmark^ 
Netherlands,  Norway,  Sweden,  Spain,  Turkey.  Port  Arthur  and 
Talienwan:  A  Glance  Back  at  the  Seizure  by  Russia  and  Con- 
sideration of  the  Present  Situation  in  the  Kwantung  Peninsula. 
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The  Wounded  of  the  German  Detachment  in  the  Seymour  Expe- 
dition. The  Question  of  Retubing  Water-tube  Boilers.  Con- 
sideration of  Sir  J.  D.  Hopkins',  R.  N.,  Article  on  "  A  Few  Naval 
Ideas  for  the  coming  Century."  Naval  Officers  and  Warships^ — 
from  The  Engineer.  The  French  Navy  Estimates  in  the  Chamber 
of  Deputies.  Review  of  Foreign  Navies:  England,  France  (the 
Submarine  Boat  Question),  Russia,  United  States,  Italy,  Austria- 
Hungary,  Sweden.    An  English  War  Game. 

MITTHEILUNGEN  AUS  DEM  GEBIETE  DES  SEEWESENS. 

January.  190 i.  Naval  Strategy  and  the  Right  of  Naval  Bel- 
ligerents. The  Progress  made  in  Ship's  Armor  and  in  Naval 
Artillery  during  the  year  1900.  Compass  Bearings  at  Night. 
The  Use  of  Torpedoes  on  Battleships.  Foreign  Navies:  Eng- 
land. France,  Germany,  Russia,  Italy,  Spain,  Netherlands,  Tur- 
key, United  States,  Japan. 

February.  Naval  Strategy  and  the  Right  ol  Naval  Belliger- 
ents (conclusion).  Parson's  Turbina.  Foreign  Navies:  Eng- 
land, France,  Germany  (Gunboat  litis),  Italy,  Russia,  United 
States.  Japan  (First-class  Battleship  Schikischima).  Report  on 
the  Behavior  of  the  Niclausse  Boiler  on  board  the  German 
Cruisers  Freya  and  Gazelle.  The  Life  of  a  Telegraph  Cable. 
Project  of  a  Canal  to  Connect  the  Gulf  of  Finland  with  the 
WTitte  Sea, 

March.  Tactical  Considerations  of  the  Double  Echelon  For- 
mation. British  War  Explosives,  The  Proposed  French  Ma- 
rine Budget  for  1901.  Foreign  Navies:  England,  France.  Ger- 
many (H.  M.  S.  Wittelsbach),  Italy,  Turkey,  United  States, 
Mexico,  Japan.     Literary  Notes. 


REVUE  MARITIME. 

December,  1900.  Yunnan  (concluded).  Determination  of 
the  Position  of  a  Ship  when  the  Horizon  is  not  Visible.  British 
Naval  Manoeuvres  of  1900.  Conclusions  drawn  from  the  Last 
Naval  Wars  relative  to  the  Design  of  Ships.  The  Russian 
Cruiser  Bayan.  The  New  Austrian  Armored  Cruiser  Kaiser 
Karl  VL  System  of  Coast  Signaling.  United  States  Naval 
Budget.  Trials  of  the  Kentucky.  Naval  Notes.  Merchant 
Marine. 

January,  1901.  The  Equilibrium  of  a  Vessel  with  a  Compart- 
ment containing  Liquid.  Study  of  the  Shock  of  Two  Meeting 
Bodies.  Care  of  the  Wounded  during  and  after  Battle.  Our 
Ships  of  War  and  their  Predecessors  of  the  same  Name:  the 
Redoutable.  The  Battle  of  Santiago  (Captain  Concas).  Work- 
men in  French  Navv  Yards  from  a  Military  Standpoint.  Coaling 
Ship.     The  Formidable  (British).    The  British  Admiralty.     The 
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Clyde  and  the  New  Naval  Contracts.  The  New  German  Socjeiy 
for  the  Promotion  of  Naval  Instruction.  Non^'egian  Torpedo- 
boats,     Naval  Notes.     Merchant  Marine. 


RIVISTA  MARITTIMA. 

December,  1900.  Naval  Tactics.  Nava!  Gunnery.  Balanc- 
ing of  Marine  Engines.  Naval  Exhibits  at  die  Paris  ExpositJon 
of  1900.     Naval  Notes- 

January,  1901.     Naval  Programs  or  Types  of  Ships?  (This  isj 
a  review  of  recent  naval  construction  by  Chief  Constructor  Cuni-' 
berti  of  the  Italian  Navy  and  closes  with  a  description  of  the  new 
battleships  Vittorio  Emanuele  and  Regina  Elena.)     Navies  in  the 
Nineteenth  Century.     Naval  Notes, 

THE  STEAMSHIP. 

January,  1901.  Shipbuilding  Returns  for  1900.  Ship  Elec- 
tric Plant  from  the  Netherlands.     Ross's  Pneuniatic  Tools, 

February.  Boiler  Economy.  Electric  Crane.  American 
Competition  in  Shipbuilding.  Ship  Electric-light  Fittings.  Tur- 
bine Passenger  Steamer  for  the  Clyde.     Lost  Time  in  Shipyards. 

March.  Harbinger  Metallic  Packing.  The  "  Buffalo  "  Injec- 
tor. Ship  Electric-light  Fittings.  Liquid  Fuel  for  Steamers. 
Present  Condition  and  Prospects  of  the  Panama  Canal  Works. 
Naval  Expenditure  and  Merchant  Shipping.  The  Marine  Steam 
Turbine.  Trial  Trip  of  the  P.  &  O.  Steamer  Skilia.  Launch 
and  Description  of  H.  M.  Ships  Bacchante,  Good  Hope  and 
Russell. 


THE  ENGINEER. 

January  4,  1901.  Life-saving  Apparatus  at  the  Paris  Exhi- 
bition.   The  Naval  War  Game. 

January  ii.  Steamship  Performance.  Fire-resisting  Wood. 
The  Supply  of  Field  Guns. 

January  18.  The  French  Submarine  Boats.  The  French 
Navy.  New  Armored  Cruiser  for  the  United  States  Navy.  Sub- 
marine Boats.  The  Strategic  Importance  of  the  German  Canal 
Project. 

January  25.  Shipbuilding  and  Marine  Engineering  during 
1900.  H.  M.  Torpedo-boat  No.  98.  Submarine  Boats.  Ameri- 
can Naval  Contracts. 

February  i.  Early  Submarine  Warfare.  Boiler  Explosions 
in  France.     Progress  of  Warship  Building  on  the  Clyde. 

February  8.  Shipbuilding  and  Marine  Engineering  during 
1900.  New  Russian  First-rate  Cruisers.  The  Russian  Black 
Sea  Fleet. 
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February  22.    Imperial  Japanese  Battleship  Hatsuse. 

March  i.  Shipbuilding  and  Marine  Engineering  during 
1900.  H.  M.  S.  Good  Hope  and  Bacchante.  Submarine  Boats. 
TTie  Holland  Submarine  Boat. 

March  8.    The  Submarine  Torpedo-boat  Holland. 
March  15.   The  New  Italian  Battleship  Vittoria  Emanuele  III. 
The  Report  on  Water-tube  Boilers.    The  Navy  Estimates. 

March  22.  The  Progress  of  Aluminum — ^No.  i.  Our  New 
German  Field  Artillery  Guns.  Machinery  for  the  American 
Navy.  The  Big  Gun  of  the  Americans.  The  French  Shipbuild- 
ing Program.     H.  M.  S.  Duncan. 


ANNUAL  REPORT  OF  THE  SECRETARY  AND 
TREASURER  OF  THE  U.  S.  NAVAL  INSTITUTE. 


To  THE  Officers  and  Members  of  the  Institute: 

GtHiiemen : — I  have  the  honor  to  submit  the  following  report 
for  the  year  ending  December  31,  1900; 

Itemized  Cash  Statement. 
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1                         Items. 

First    ' 
Quarter 

SecoDd 
Quarter. 

Third 
Quarter 

Fourtb 
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Dae» ....*.•, 
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373  B4 
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848  n 
lOSO  S6 

BlDdlng^ ...,.,, 

1       Credit  DD  ssSes. ........... 

33  80 
35 
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A  lltbllitj  for  (Httra  pablicattoni  kmonntlDg^  to  f  9,614.00  !■  ineladed  In  Utt 
tt|wiidlttm«,  which  vu  p&id  daring  the  yew. 

Summary. 

Biitwiee  of  CMb  naexpflnded  Janaary  1,  1900 .,....., |4783  ttS 

ToUl  ncelpU  for  1900 STfiS  M 
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•*             "           •'   adTertisements 349  85 

"            "           >'  m1«  of  other  pnblicAtloDs 68  01 

Vfclue  of  b*ck  numbers^  estimkted 875  00 

'•       ••  Institnt*  prv^pertT 100  00 

"       "  oxtrm  publicatioDs 9410  00 

Total  *s9«tA  exclusiTc  of  reterre  fund $9067  78 
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Reserve  Fund. 

United  States  4  per  cent  consols,  ref^stered $900  00 

District  of  Columbia  S.65  per  cent  registered  bonds 3000  00 

District  of  Colnmbia  conpon  bonds 650  00 

$3550  00 

Cash  In  bank  uninvested 399  14 

Total 18849  14 

Number  of  paper-bound  copies  of  the  Pbooiidiitos  on  hand  at  the 

end  of  the  year 9806 

Number  of  cloth-bound  copies 1494 

Total  number  of  copies  on  hand 10808 

Very  respectfully, 

£.  W.  Eberle,  Luutenant,  U.  S.  Navy, 

Secretary  and  Treasurer. 
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OFFICERS  OF  THE  INSTITUTE. 


President. 
Rear-Admiral  WILLIAM  T.  SAMPSON.  U.  S.  Navy. 

Vice-President. 
Commander  RICHARD  WAINWRIGHT,  U.  S.  Navy. 

Secretary  and  Treasurer. 
Lieutenant  E.  W.  EBERLE,  U.  S.  Navy. 


Board  of  Control. 

Commander  C.  E.  COLAHAN,  U.  S.  Navy. 
Lieutenant-Commander  AUSTIN  M.  KNIGHT,  U.  S.  Navy. 
Lieutenant-Commander  J.  P.  PARKER,  U.  S.  Navy. 
Lieutenant  J.  E.  CRAVEN,  U.  S.  Navy. 
Ueutenant  L.  S.  VAN  DUZER,  U.  S.  Navy. 
Lieutenant  E.  W.  EBERLE,  U.  S.  Navy  (ex  officio). 
Professor  N.  M.  TERRY,  A.  M.,  Ph.  D. 


SPECIAL  NOTICE. 


HKYM.  INSTITUTE  PRIZE  ESSAY,  1901. 


A  price  of  one  hundrcfi  dollars,  with  a  gold  medal,  is  offered  hy  the 
Kaval  Institute  for  the  best  essay  presented  on  any  snb|ect  pertaining 
to  the  naval  proCession,  subject  to  the  following  rules:  1 

1.  The  award  for  the  prixe  shall  be  made   by  die   Board  of  Conu-ol, ' 
voting  by  ballot  and  without  knowledge  of  the  names  of  the  competitors. 

2.  Each  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  Sec- 
reury  and  Treasurer  on  or  before  January  i,  1902.  The  name  of  the  writer 
■ball  not  be  given  to  this  envelope,  but  instead  thereof  a  motto.  Accom- 
panying  the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary 
and  Treasurer,  with  the  motto  on  the  outside  and  writer's  name  and 
motto  inside.  This  envelope  is  not  to  be  opened  until  after  the  decision 
of  the  Board.  ■ 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the  In- 
stitute ;  and  the  essays  of  other  competitors,  receiving  honorable  mention, 
to  be  published  also,  at  the  discretion  of  the  Board  of  Control;  and  no 
change  shall  be  made  in  the  text  of  any  competitive  essay,  published  in 
the  Proceedings  of  the  Institute,  after  it  leaves  the  hand*  of  the  Board. 

4.  Any  essay  not  having  received  honorable   mention,  may   be  pub- 
lished also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the  . 
consent  of  the  author.  ' 

5.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceedings  of 
the  Institute. 

6.  AH  essays  submitted  must  be  either  type^written  or  copied  in  a  i 
clear  and  legible  hand. 

7.  The  successful  competitor  will  be  made  a  Life  Member  of  the  Insti- 
tute. If  the  essayist  second  in  order  of  merit  receive  "  Honorable  Men- 
tion," he  will  also  be  made  a  life  member.  | 

8.  In  the  event  of  the  Prize  being  awarded  to  the  winner  of  a  prcviout 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  a  gold 
medal. 

By  direction  of  the  Board  of  Control. 

E.  W.  Eberle, 
Lmtt.,  V.  S.  N.,  Stcrttary  and  Trtasurtr. 

ANNAfous,  Md.,  Jant  x,  igoo. 
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SOME  POINTS  IK  COAST-DEFENCE  BROUGHT  OUT 
BY  THE  WAR  WITH  SPAIN.* 

By  Captain  Caspar  F,  Goodrich,  United  States  Navy. 


The  events  of  our  late  struggle  with  Spain  have  been  so  com- 
pletely described  and  analyzed  by  experts  in  naval  and  military 
science,  by  eye-witnesses  and  active  participants,  by  journalists 
and  historians,  that  further  reference  to  them  or  to  the  lessons 
they  convey  can  be  made  only  after  ample  apologies  on  the  part 
of  the  lecturer,  and  by  kind  permission  of  an  audience  whose 
patience  is,  doubtless,  already  strained  to  the  point  of  rupture^ 
It  is  with  frank  recognition  of  the  disadvantages  and  embar- 
rassment of  my  position  that  I  venture  to  allude  to  certain  aspects 
of  that  war  which  are  calculated  to  yield  to  our  consideration 
a  large  measure  of  confirmation  of  the  stand  heretofore  assumed 
in  our  studies  of  coast-defence,  as  well  as  of  encouragement  as  to 
our  future  immunity  from  attack. 

It  would  be  a  presumptuous  labor  of  supererogation  to  attempt 
to  deal  with  the  general  strategy  of  that  brief  campaign,  so  well 

*A  lecture  delivered  at  the  Naval  War  College.  August,  1900. 
iti 
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and  so  thoroughly  has  this  been  done  by  Captain  Mahati.  whose 
volume,  entitled  "  Lessons  of  the  War  with  Spain,"  should  hi 
attentively  conned  by  naval  officers.  From  the  reading  of  this 
able  and  pithy  work  we  gather,  among  other  things,  a  fresh  pic- 
ture of  the  state  of  the  public  mind  during  hostilities,  which  is  in 
striking  accord  with  what  was  predicted  in  this  vcr\-  lecture-room 
two  years  before  the  war  broke  out.  Captain  Malian  says 
(p.  67)1  "The  preposterous  and  humihating  terrors  of  the  past 
months,  that  a  hostile  fleet  would  waste  coal  and  ammunition 
in  shelling  villagers  and  bathers  on  a  beach,  we  may  hope  will 
not  recur."  Captain  Mahan's  hope  will  not  be  reaUiied.  The 
phenomenon  will  assuredly  reappear  whenever  war  is  declared, 
just  as  it  has  invariably  appeared  in  the  past,  for  it  is  based  upon 
the  immutable  processes  of  human  nature.  Its  pernicious  influ- 
ence on  the  conduct  of  a  campaign  may  be  somewhat  lessened 
through  educating  the  people  to  a  right  conception  of  the  ends 
sought  in  a  military^  and  naval  conflict,  and  may  be  entirely  over- 
come, if  not  dispelled,  by  stout  resistance  on  the  part  of  the 
administration. 

Again  he  writes  (p.  89):  "'Our  seacoast,"  said  a  person  then 
in  authority  to  the  present  writer,  *  was  in  a  condition  of  unrea- 
soning panic,  and  fought  to  have  little  squadrons  scattered  along 
it  everywhere,  according  to  the  theory  of  defence  always  favored 
by  stupid  terror.'  The  *  stupidity,'  by  all  military  experience,  was 
absolute,  unqualified;  but  the  Navy  Department  succeeded  in 
withstanding  the  *  terror  *^ — the  moral  eflfect — so  far  as  to  com- 
promise in  the  Flying  Squadron;  a  rational  solution,  though  not 
unimpeachable." 

In  a  lecture  on  "  Naval  Raids,"  delivered  at  the  War  College 
in  1896  and  published  in  the  Proceedings  of  the  Naval 
Institute  for  June,  1898,  the  following  expressions  were  era- 
ployed  in  reference  to  the  letters  and  telegrams  received  by  the 
Navy  Department  in  1861.  1862  and  1863,  containing,  urgent  if 
not  frantic,  appeals  for  ships  to  be  stationed  at  various  northern 
ports: 

"  It  is  impossible,"  this  lecturer  states,  "  in  reading  the  letters 
and  telegrams  quoted  above,  not  to  admire  the  wisdom  and  firm- 
ness displayed  by  the  Secretary  of  the  Navy.  A  weaker  man 
could  not  have  withstood  the  popular  clamor  arising  in  every 
seaboard  town  for  local  protection,  but  would  have  divided  our 
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too  scanty  forces  and  have  made  the  less  important  points  secure 
at  the  sacrifice  of  the  larger,  the  vital  interests  at  stake.  Mr, 
Welles'  contention  was,  in  effect,  that  the  harbors  of  New  York 
and  Boston  were  guarded  by  the  blockading  fleet  that  stretched 
from  Cape  Henry  to  the  Rio  Grande,  a  surprisingly  broad  and 
sound  strategic  view,  from  which  he  appears  never  to  have 
wavered.  This  view,  the  very  essence  of  correct  coast-defence, 
stood  successfully  the  test  of  years  of  war.  Given  fresh  condi- 
tions not  too  unlike  the  old,  it  will  still  prevail.  Yet,  to-day  we 
have  on  all  sides  a  noisy  demand  for  harbor-defence  vessels  and 
batteries  of  i6-inch  guns  on  every  salient." 

"  Whether,  in  the  event  of  war  in  these  days,  a  Secretary  of  the 
Navy  can  possibly  be  as  independent  in  his  action  as  was  Mr. 
Welles,  it  is  difScuh  to  say.  The  question  is  of  great  importance 
to  us,  although  it  hangs  rather  upon  the  sociological  development 
of  the  country  than  upon  naval  policy.  Personally,  I  am  dis- 
posed to  fear  that  the  powers  of  the  press  and  the  politician  will, 
together,  overbear  the  Secretary  and  force  him  into  abandoning, 
not  the  true  faith  itself,  but  its  practice.  It  is  incumbent  upon 
all  who  seriously  discuss  the  naval  problems  of  ihe  future  to 
recognize  the  possibilities  for  evil  which  may,  and  doubtless  will, 
flow  from  the  source  so  clearly  defined  in  these  extracts  from  the 
history  of  the  past" 

Captain  Mahan  attributes  to  a  lack  of  coast- defences,  meaning, 
presumably,  harbor-defences,  a  faulty  disposition  of  our  naval 
strength  at  the  outset.  Tliis  is  what  he  says  (p.  53) :  "  The  unsat- 
isfactor)-^  condition  of  tlie  coast-defences,  whereby  the  navy  lost 
the  support  of  its  complementary  factor  in  the  scheme  of  national 
sea  power,  imposed  a  vicious,  though  inevitable,  change  in  the 
initial  campaign,  which  should  have  been  directed  in  full  force 
against  the  coast  of  Cuba."  Possibly,  Captain  Mahan  had  con- 
fidential information  on  the  subject  not  accessible  to  the  general 
public,  but  the  open  records  do  not  describe  so  backward  a  state 
of  afTatrs. 

It  will  be  my  endeavor  in  the  following  remarks  to  show  that 
our  brethren  in  the  army  had  not  been  behind  hand  in  their 
labors,  and  that  our  harbor-defences,  although  not  developed  to 
the  vast  extent  recommended  by  the  Endjcott  Board  at  a  time 
when  we  had  practically  no  navy  at  all,  were  entirely  adequate  to 
the  task  of  deterring  the  Spaniards  from  attacking  any  point 


226 


SOME   POINTS   IN   COAST-DEFENCE   BROUGHT  OUT 


worthy  of  strategic  consideration  or  tactical  efifort.  That  a  dread 
approaching  panic  existed  along  our  seaboard  was  notorious  at 
the  time  and  is  notorious  now,  but  that  ii  was  justified  by  any  lack 
of  readiness  or  power  on  the  part  of  either  the  army  or  the  navy, 
I  am  not  prepared  to  admit  We  were  fairly  ready,  in  both  ser- 
vices, and  Spain  knew  it.  This  is  tlie  reason,  and  the  inference 
is  a  fair  one,  why,  in  studying  prospective  hostilities  with  the 
United  States,  Spanish  writers  said  never  a  word  about  carrying 
the  war  into  America,  and  why  Cervera,  conceded  to  be  the  most 
thoughtful  and  accomplished  of  his  cloth  in  Spain,  and  Concas, 
his  able  chief  of  staflf.  are  not  known  to  have  examined  into  even 
the  possibility  of  such  a  movement;  certainly,  they  never  coun- 
selled it>  y 

Says  Wilson,  in  his  "  Downfall  of  Spain  "  (p.  88): 

"  It  will  be  observed  that  both  these  officers  are  for  the  virtual 
abandonment  of  Cuba  and  for  a  policy  of  complete  inaction. 
Neither  as  much  as  suggests  raids  against  the  American  coast- 
line. ...  It  is  strange  that  neither  mentions  the  bombardment 
panic  which  was  at  this  time  very  prevalent  on  the  seaboard  of 
the  United  States,  or  considers  that  if  public  opinion  would  recall 
the  Spanish  squadron,  did  an  American  fleet  appear  oflf  the 
Spanish  coast,  it  might  equally  well  be  expected  to  compel  the 
recall  of  the  American  fleet,  did  the  Spanish  squadron  appear  of! 
the  coast  of  the  United  States." 

How  could  they,  when  the  Report  of  the  Chief  of  Engineers 
of  the  United  States  Army  for  1897  was  at  their  disposal,  with 
its  calm  and  impressive  statements  of  what  had  been  done  up 
to  June  30  of  that  year,  what  it  was  expected  to  finish  by  De- 
cember 31,  1897,  and  what  further  works  were  projected  or  under 
construction?  Naturally,  these  statements  were  general  rather 
than  specific,  and  were,  properly,  so  guarded  in  their  phraseologj^ 
that  exact  locations  and  gun  commands  were  not  revealed.  Still, 
they  could  not  fail  to  give  a  solemn  warning  to  any  possible 
enemy  that,  at  every  important  seaport,  very  dangerous  modern 
weapons  were  mounted,  in  addition  to  old  guns  in  masonry  works 
and  to  the  planted  mines,  which  might  reasonably  be  assumed 
to  play  an  active  part  in  the  general  military  defence. 

As  to  the  number  of  smooth-bore  guns  and  8-inch  converted 
rifles  in  readiness  for  service  when  the  war  broke  out  I  have  no 
precise  knowledge.     We  are  all  aware,  in  a  general  way,  that 
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such  gunst  although  mounted  in  the  pa&t,  are  not  infrequently 
retained  in  position,  pending  the  completion  of  the  modern  bat- 
teries %vhich  are  eventually  to  replace  them.  As  a  rule,  they  are 
not  removed  unless,  or  until,  their  sites  are  required  for  the  new 
works. 

The  frankness  with  which  we  publish  to  the  world  at  large 
information  that  other  nations  are  most  careful  to  conceal,  has 
often  been  commented  upon  at  home  and  abroad.  In  this  in- 
stance, it  would  appear  that  the  practice  was  beneficial  in  its 
results  rather  than  detrimental,  so  far  as  the  non-combatant  public 
was  concerned.  To  prove  a  negative  is  proverbially  difficult, 
and  the  argument  post  hoc  ergo  propter  fwc  is  never  regarded  as 
conclusive.  What  the  Spaniards  might  have  done,  had  not  the 
Chief  of  Engineers  published  his  report  for  the  fiscal  year  ending 
June  30,  1897,  is  as  promising  a  theme  for  speculation  as  the 
color  of  Venus'  hair  or  the  number  of  angels  that  can  stand 
upon  the  point  of  a  needle.  Let  us  leave  it  to  the  casuists.  This, 
at  least,  we  do  know,  that  the  report  was  made,  was  freely  acces- 
sible to  the  Spaniards,  and  that,  in  fact,  they  did  not  operate 
upon  our  coast.  We  surely  cannot  deny  to  our  gallant  foe  of 
the  late  war  the  wisdom  that  counselled  the  acquiring  of  all  pos^ 
sible  information  on  the  subject  of  our  fortifications,  especially 
when  that  information  was  exact,  official  and  public.  Nor  can 
any  one  be  blamed  who  believes  that  the  report  itself  and  the 
Spanish  plan  of  campaign  stood  somewhat  in  the  relation  of 
cause  to  effect,  however  unable  he  may  be  to  demonstrate  beyond 
perad venture  the  existence  of  such  a  relation. 

There  is,  of  course,  one  point  wherein  our  ignorance  was 
marked.  We  credited  Spain  with  a  close  approximation  to  the 
full  paper  value  of  her  fleet.  We  did  not  know  how  lamentably 
deficient  in  readiness  were  the  units  of  that  fleet,  nor  how  destitute 
she  was  of  the  material  resources  required  to  make  the  fleet  a 
satisfactory  weapon.  We  erred  on  the  right  side,  however,  for 
it  is  never  well  to  underestimate  one's  adversary.  But,  granting 
that  the  Spaniards  were  as  formidable  in  reality  as  the  informa- 
tion at  our  command  represented  them  to  be,  I  am  still  of  opinion 
that  our  fears  that  they  might  work  damage  on  our  coast  were 
groundless.  Also,  I  am  quite  ready  to  admit  that,  to  a  certain 
extent,  the  unsatisfactory  condition  of  the  Spanish  navy  entered 
as  an  actual  factor  in  keeping  Cervera  away  from  our  shores, 
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while  yet  holding  the  view  that,  had  it  been  what  we  thought  it 
to  be,  he  would  none  the  less  have  failed  to  visit  us. 

Looking  back  upon  the  events  of  the  spring  of  1898,  even 
without  that  full  knowledge  which  we  now  possess  of  what  did 
happen,  I  think  we  should  have  been  entirely  justified  in  trusting 
the  protection  of  our  seaports  to  our  harbor-defences  and  in  em- 
ploying the  fleet  in  strict  accordance  with  the  strategic  demands 
of  the  situation. 

The  engagement  at  San  Juan,  Porto  Rico,  and  the  frequent 
shellings  of  the  batteries  at  Santiago  have  not  taught  us  sailors  to 
despise  the  value  of  guns  on  shore,  even  if  they  be  of  small  calibre, 
like  the  Spanish  15-cm.  B.  L.  R*s  and  24-cni,  howitzers.  Bear 
this  in  mind  when  you  ask,  *'  But  were  our  fortifications  formid- 
able enough  to  give  pause  to  the  Spaniard?"  and  bear  in  mind 
that  the  8-inch  converted  rifle  (a  very  efficient  weapon  it  is,  too) 
was  commonly  found  in  our  older  works  associated  with  smooth- 
bores, some  of  which  are  of  15  inches  in  calibre. 

From  the  condition  of  the  problem  it  was  not  expected  that  our 
own  fleet  should  take  the  role  of  the  defence.  We  were  too 
strong  and  were  practically  in  home  waters.  The  stationing  of 
monitors  here  and  there,  of  the  Katahdin  at  Provincetown,  and 
the  formation  of  the  patrol  squadron,  were  concessions  to  popular 
clamor.  They  were  not  operations  in  coast-defence  and  shoulc 
not  be  dignified  with  such  an  appellation, 

The  relief  experienced  by  the  public  at  home  when  news  came 
of  Dewey's  action  at  Manila  should  suffice  to  prove  the  sound- 
ness of  the  view  generally  taken  by  naval  authorities  on  the  sub- 
ject of  war,  especially  by  those  of  the  English-speaking  races — 
that  in  the  navy  lies  our  true  coast-defence.  m 

Says  Sir  George  Clarke  in  Brassey  (1899,  p.  141):  "  Now,  aifl 
always,  ports  containing  essential  naval  resources  or  required 
for  the  protection  of  a  commercial  marine,  require  defence 
against  naval  raids,  but  the  real  protection  of  a  coast-line  must 
continue  to  depend  on  the  mobile  navy.  The  sum  which  a  nation 
can  spare  for  naval  and  military  purposes  is  practically  limited, 
and  all  superfluous  expenditures  upon  coast-defence  entails  loss 
upon  the  sea-going  fleet  and  the  field  army  which  are  the  realfll 

arbiters  of  war Americans  who  have  marked  the  vigor  and 

the  initiation,  the  skill  and  the  daring  displayed  by  their  navy 
in  the  recent  war,  cannot  fail  to  understand  where  lies  the  true 
defence  of  their  coast-line." 
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lis  view  was  practicaJiy  expounded  by  Howard  in  15S8,  by 

tTorrington  in  1690,  by  De  Ruyter  in  1672  and  1673,  by  Howe 

m  Qur  own  coast  in  1779,  by  Nelson  in  the  early  years  of  the 

nineteenth  century,  by  Gideon  Welles  in  1861  and  1863,  by  Dewey 

and  Sampson  in  1898.     Shall  we  not  preach  it  and  enforce  it 

until  the  truth  be  recognized  far  and  near? 

k    To  prove  that  we  were  by  no  means  badly  off  in  our  harbor- 

••defenceSj  I  give  a  brief  summary  of  their  condition  drawn  from 

ofUciat  sources.    The  detailed  exhibit  may  be  consulted  in  the 

appendix  to  this  article.     Here,  then,  is  a  list  of  what  we  really 

■rbad. 

P    The  Penobscot  and  Kennebec  rivers  were  mined  and  defended 
by  old  works  and  old  guns,  some  of  15-inch  calibre. 

Portland,  Me.,  had  old  works,  mines  and  the  following  new 
ins:   in  June,  1897,  three  lo-in.  emplacements  ready,  two  car- 
riages and   four  guns   delivered;  June,    i8g8,   five    lo-in.  guns 
^^mounted. 

^B    Portsmmtih,  N'.  H.,  had,  in  June,  i8g8,  old  works,  mines,  and 
^Kwo  S-in.  guns  mounted. 

^B  Boston  had  old  works  and  mines.  In  June,  1897,  there  were 
^pixteen  12-in.  mortars,  three  lo-in.  emplacements,  essentially 
completed,  and  the  armament  delivered  and  being  mounted;  in 
^^une,  1898,  of  modern  guns,  eight  loin.  rifled  guns  and  two 
^H(.  F.  guns  were  ready  for  service,  in  addition  to  the  mortars. 

Niirraganscit  Bay  had  three  works  of  older  type  and  was  closed 
by  mines.  In  June,  1898,  sixteen  12-in,  mortars  and  two  lo-in. 
guns. 

Neiv  York,  Eastern  Entrance,  had  a  number  of  masonry  works 

of  old  types.     In  June,  1897,  there  were  sixteen  12-in,  rifled  nior- 

I      tars,  two  lo-in.  guns.    By  June,  1898,  an  8-in.  gun  was  also 

rounted  and  mines  planted. 
Statcn  Island  had  old  works.     In  June,  1897,  five  8-in.  rifles 
ready.     By  June,    1898,  in  addition,  four  lO-in.   guns,  two  4.7 
R.  F.  gtms  were  ready  and  the  Narrows  mined. 

Long  Island  had,  apparently,  on  January  i,  1898,  three  lo-in. 
rifles  and  six  rapid-firers.     By  June  1.  1898,  a  fourth  lo-in.  riffe 
^fcyould  appear  to  have  been  in  readiness, 

^»  Sandy  Hook,  by  January  i,  1898,  had  old  works,  sixteen  12-in. 
mortars,  two  12-in.  rifles,  two  lo-in.  rifles.  By  June,  1898,  two 
more  lo-in.  rifles,  two  4.7  R.  F.,  three  dynamite  guns  and  lots 
)f  submarine  mines. 
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Delaware  River,  masonr>'  work  of  old  style,  June.  1897,  and 
three  lO-in.  guns  ready.  June,  1898,  three  lo-in.,  three  i2-in„ 
two  4,7  R,  F.  and  submarine  mines  were  ready, 

Baltimore,  June,  1897^  two  old  works.  June,  1898,  eight  la-in. 
mortars,  one  12-in,  and  three  8-in,  guns;  the  channel  mined. 

IVashmgtoH,  June,  1897,  two  works  of  old  type,  three  lO-in, 
guns.  June,  1898,  five  lo-in.,  one  8-in.  guns  and  submarine 
mines. 

Hampton  Roads,  June,  1897^  two  old  works,  one  partially  com- 
pleted; three  lo-in.  guns  and  sixteen  12-in.  mortars  practically 
ready.    June,  1898,  in  addition,  a  10-in.  gun,  four  S-in.  guns  and  _ 
three  rapid-fire  guns,  108  submarine  mines.  ■ 

Wilmington,  N.  C,  June,  1897,  one  old  work.  June,  1898,  four 
8-in.  guns  and  submarine  mines. 

Port  Royal,  S.  C,  June,  1898,  two  4.7  R.  F.  This  is  the  only 
place  containing  a  naval  station  where  the  shore  works  were  insuf- 
ficient to  repel  a  serious  attack.  On  the  other  hand,  what  pos- 
sible end  could  have  been  gained  b}'  the  Spaniards  had  they  ven- 
tured over  the  bar  and  reached  a  safe  anchorage  within?  The 
safety  of  Port  Royal  was  completely  assured  by  its  lack  of 
strategical  value.  As  against  a  mere  raid  the  two  quick-firing 
gims  were  entirely  adequate. 

Savamwb,  June,  1897,  three  old  works.  June,  189S,  four  8-in. 
guns,  two  4,7  guns,  one  8-in,  temporarily  mounted.  Forts 
Pulaski  and  Clinch  in  condition  for  service.     Submarine  mines. 

Key  West,  a  masonry  fort  with  two  is-in,  S.  B.,  and  ten  8-in. 
converted  rifles.  Mines.  As  the  modern  guns  contemplated 
were  not  mounted,  it  may  be  inferred  that  they  were  not  regarded 
as  necessary. 

Pcnsacah,  two  masonry  works  of  old  type,  three  8-in.  convertedM 
rifles,    June,  1897,  two  emplacements  for  lo-in.  guns  ready.  June, 
1898,  four  lo-in.,  two  4.7  guns  and  submarine  mines. 

Mobile,  June,  1897,  two  emplacements  for  8~in.  rifles  readyjl 
two  almost  ready.    June,  1898,  eight  converted  8-in.  rifles  and 
four  modern  8-in.  guns,  and  two  4.7  guns,  mounted.     Submarin^^ 
mines.  "^M 

jVfft'  Orleans,  two  masonry  works  of  old  type.  June,  1897^ 
nothing  modern  completed.  June,  1898,  one  8-in.  converted 
rifle  and  seven  iS-in.  S,  B.,  two  lo-in.  and  two  8-in,  modern  guns 
and  submarine  mines. 
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Galveston,  June,  1897,  nothing  modern,  June,  1898,  one  lo-in, 
^gun,  eight  i2-in.  mortars  and  submarine  mines. 

Parenthetically,  I  submit,  with  all  due  respect,  that  Galveston 
would  be  safer  without  any  defences  at  all.  It  is  now  a  fortified 
place  and  can  no  longer  claim  exemption  from  bombardment- 

As  I  run  over  this  really  formidable  array  of  submarine  mines 
and  guns,  ancient  and  modern,  which  were  in  readiness  to  wel- 
come Cervera  (I  can  find  no  better  term),  I  confess  to  being 
unable  to  comprehend  our  own  lack  of  confidence  in  our  harbor 
defences. 

As  the  Chief  of  Engineers  was  well  along  in  his  preparations, 
so  was  the  Chief  of  Ordnance  in  the  equally  important  matter  of 
guns  and  ammunition.  As  to  the  guns,  it  is  not  to  be  imagined 
for  a  moment  that  his  estimate  for  a  date  so  important  as 
June  30,  1898,  can  be  very  far  wrong.  This  estimate  gives  384 
modern  guns,  of  which  235  guns  and  mortars  were  of  12-in. 
calibre,  as  mounted  along  our  shores.  From  this  number  should 
be  subtracted  those  mounted  on  or  allotted  to  the  Pacific  coast, 
43  in  all,  and  we  see  that  341  modem  guns  of  large  calibre  were 
practically  in  readiness  to  meet  any  demonstration  which  the 
Spanish  fleet  cared  to  make  on  the  Atlantic  seaboard.  Add  to 
this  showing  the  dynamite  guns  at  New  York,  and  the  unstated 
but  very  large  number  of  old-fashioned  weapons,  in  which  an 
excellent  weapon,  the  S-inch  converted  rifle,  figures  prominently, 
and  we  have  a  really  formidable  array  of  artillery,  entirely  effec- 
tive against  Cervera'?  squadron.  All  this,  too,  without  taking 
account  of  the  shoals  of  submarine  mines. 

Again,  making  due  allowance  for  the  guns  of  this  categorv' 
which  were  mounted  during  June,  1898,  we  still  see  that  our  coast 
was  not  only  far  from  unprotected  when  Cervera  sailed  from 
St,  Vincent,  but  was  indeed  so  strongly  armed,  if  we  may  judge 
from  published  correspondence,  that,  as  has  been  said,  it  never 
entered  into  his  head  to  suggest  operation  against  our  ports. 

That  there  was  panic  among  the  denizens  of  our  Atlantic 
states  is  a  fact,  but  this  panic  was  not  justified  by  the  paucity  of 
mr  coast-defences,  as  has  just  been  shown.  Our  brethren  of  the 
army  had  done  their  work  too  well  and  no  such  paucity  existed. 

Nor  can  it  be  urged  that  there  was  any  lack  of  ammunition. 

The  Chief  of  Ordnance,  U.  S.  Navy,  says  (report  1898,  p.  53): 
'  There  was  procured  by  the  beginning  of  the  war,  a  considerable 


232 


SOME   POINTS   IN   COAST-DEFENCE   BROUGHT   OUT 


quantity  of  charcoal  and  smokeless  powder  which,  with  the 
powder  on  hand,  broug-ht  the  supply  up  to  a  reasonably  safe 
point."  As  to  projectiles,  the  same  officer  stated  that  "  Uie  De- 
partment had  provided  the  following  projectiles,  which  were 
mainly  on  hand,  though  a  few  were  still  under  manufacture  for 
the  67  8-inch,  82  lo-inch,  18  12-inch  gxins,  and  217  12-itich 
mortars  (384  in  all)  that  would  be  mounted  in  the  fortiBcations  by 
June  30,  1898,  viz,: 

'*  For  8-inch  guns,  9  rounds  of  steel  and  9  of  cast-iron  pro- 
jectiles per  gun. 

"  For  lo-inch  guns,  19  rounds  of  steel  and  4  of  cast-iron  pro- 
jectiles per  gtm, 

"  For  12-inch  guns,  43  rounds  of  steel  and  41  of  cast-iron  pro- 
jectiles per  gun. 

"  For  12-tnch  mortars,  about  10  rounds  of  steel  and  3  of  cast- 
iron  projectiles  per  gun." 

"  By  June  30^,  1898,  the  following  quantity  of  projectiles  was 
on  hand  or  under  manufacture  for  the  number  of  cannon  of  dif- 
ferent calibres  above  stated,  viz.: 

"   8-inch  guns,  61  steel  and  19  cast-iron  projectiles  per  gvm. 

"  10    "        "     65        "         21 

"  12    "        "    150        "         47 

"  12-inch  mortars,  32  steel  and  9  cast-iron  projectiles  per  gun. 

"  A  total  of  80  projectiles  per  gun  for  8-inch  guns,  85  for 
lo-inch  guns,  197  for  12-inch  guns,  and  41  for  12-inch  mortars." 
(C.  O.,  1898,  p.  54.) 

The  amount  of  projectile  per  gun  at  the  outbreak  of  the  war 
was  undoubtedly  too  small,  but  the  energetic  measures  taken 
by  the  Ordnance  Office  made  prompt  remedy.  If,  on  the  first 
of  June,  the  guns  had  only  one-half  the  quota  stated  to  have  been 
available  or  nearly  so  on  the  30th,  and  this  is  a  reasonable  assump- 
tion surely,  it  gives  as  a  result: 

40  rounds  for  8-inch  guns, 

42       "       "  10-    " 

98       "       "  12-    "       " 

20       "       "  12-    "    mortars. 

The  danger  point  would  have  been  left  far  behind. 

As  in  the  case  of  the  fortifications  and  gun  emplacements,  the 
details  as  to  guns  and  ammunition  are  given  in  an  appendix. 

The  fact  that  our  harbor-defences  were  and  are  so  extensive, 
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SO  powerful  and  so  tiberally  supplied,  being  opposed  to  the  notion 
generally  held  on  the  subject,  I  have  not  ventured  beyond  the 
limits  of  official  statements.*  The  fact  will  probably  come  in 
the  first  nature  of  a  surprise  to  others  as  it  did  to  me,  for  I  had 
supposed,  from  utterance  by  the  exponents  of  what  the  English 
followers  of  Captain  Mahan  call  the  "  bricks-and-mortar  school," 
as  well  as  from  Captain  Mahan's  own  recent  contribution  to 
military  literature,  that  our  harbor-defences  were  in  a  bad  way. 
I  am  glad  to  receive  and  to  proclaim  the  official  assurances  that 
such  was  not  at  all  the  case.  And  I  am  also  glad  to  be  able  to 
show  that  the  things  done,  which  Captain  Mahan  could  not,  as 
a  strategist  approve,  were  caused  first,  last  and  always  by  popular 
and  unreasoning  alarm. 

Passing  from  the  specific  to  the  general,  and  omitting  the 
Penobscot  and  Kennebec  rivers,  and  Port  Royal,  where  nothing 
existed  to  attract  the  attention  of  the  Spanish  and  where  the 
works,  such  as  they  were,  were  entirely  adequate  to  the  repelling 
of  a  naval  raid  or  dash,  it  is,  I  think,  quite  within  the  limits  of 
accuracy  to  assert  that  at  every  important  point  our  fixed  defences 
were  more  than  strong  enough  to  drive  off  the  Spanish  fleet, 
even  if  the  Pelayo  and  Carlos  Quintos  had  been  added  to  Cer- 
vera's  command,  and  that  a  serious  attempt  to  reduce  thera 
would  have  subsequently  entailed  great  labor  and  expense  on  the 
part  of  the  Light  House  Establishment  in  marking,  with  buoys 
and  light-vessels,  the  sites  of  Spanish  wrecks  off  our  coast. 

It  is  to  panic,  pure  and  simple,  that  we  must  attribute  the 
splitting  up  of  the  North  Atlantic  fleet  and  the  formation  of  the 
Flying  Squadron,  panic  on  the  part  of  the  people,  so  extended 
and  so  acute  that  it  was  able  to  force  the  hands  of  the  adminis- 
tration. What  it  did  for  the  navy  we  all  know.  Fortunately  the 
arrival  of  the  Spanish  squadron  in  the  West  Indies  soon  relieved 
the  strain  and  no  great  harm  was  done. 

But  I  think  on  shore  great  harm  was  done.  The  mounting  of 
guns  at  Bar  Harbor.  Me.,  Bridgeport,  Stonington.  New  Haven, 
etc.,  for  example,  is  distinctly  unfortunate.  It  teaches  the  people 
to  trust  to  weapwns  that  are  out  of  place,  that  are  of  no  use.  and 
that  may  only  serve  to  warrant  a  bombardment.     Once  admit 

*As  to  the  need  of  so  elaborate  a  scheme  of  shore  works,  now  that  the 
country  possesses  a  strong  and  most  efficient  fleet  of  battleships.  I  express 
no  opinion. 
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that  an  enemy  might  by  any  possibility  pay  towns  and  cities 
of  that  size  the  flatten^  of  a  hostile  visit,  and  you  have  started  on 
the  road  which  will  bring  you  out  at  a  continuous  batter>'  from 
Maine  to  Texas.  At  the  same  time  you  will  have  weakened  the 
public  confidence  in  our  true  coast-defence — the  sea-going  fleet. 
In  his  report  for  1898,  the  Chief  Engineer,  page  29,  says;  "At 
the  outbreak  of  the  war,  Sabine  Pass  was  entirely  undefended  and 
became  an  object  of  solicitude  lest  its  recently  improved  harbor 
be  made  the  subject  of  a  Spanish  attack  .  .  .  temporary  batteries 
for  four  siege  guns  were  quickly  constructed  and  the  guns  placed 
in  position,  .  .  .  Provision  was  also  ma^Je  for  mounting  an  8-inch 
B.  L.  rifle.  .  .  .  Material  for  an  improvised  mine  defence  was 
accumulated,  but  the  progress  of  events  rendered  planting  mines 
unnecessary." 

This  case  is  typical.  How  could  Cervera  have  possibly  jus- 
tified to  his  government  a  descent  on  Sabine  Pass  or  have  an- 
swered the  question:  "Que  diable  allait-i!  faire  dans  cette 
gal  ere?" 

Panic  is  unreasoning  or  it  would  not  be  panic.  Upon  us 
devolves  the  necessity  of  preaching,  in  season  and  out  of  season, 
the  true  doctrine  that  the  wisdom  and  eflforts  of  the  two  services 
may  be  trusted  to  do  the  best  that  can  be  done.  To-daj'  we  tnay 
smile  at  our  fears  and  laugh  as  we  read  that  at  Eian  Diego,  Cali- 
fornia, five  triple  groups  of  mines  were  planted,  three  lo-inch 
rifles  mounted  and  that  the  battery  commander  kept  two  Na- 
poleon guns  trained  on  the  mine  field,  "  while,''  at  San  Francisco, 
"  a  number  of  mines  were  successfully  planted  before  the  end  of 
the  (fiscal)  year." 

A  fain,'  tale  of  my  own  invention?  Not  at  all;  it  is  an  extract 
from  the  report  of  the  Chief  of  Engineers  of  the  Army  for  1898. 
Of  what  use  in  allaying  general  dread  was  Dewey's  wiping  the 
Spanish  flag  off  the  Pacific  Ocean  if  the  populace  a  month  later 
could  make  capable  and  responsible  army  officers  do  such  foolish 
things  against  their  wills? 

Said  Sir  George  Clarke:  "The  Genesis  of  the  Flying  Squadron 
may  in  fact  be  traced  to  an  uninstructed  outcry:"  also  "  By  far 
the  most  important  lesson  of  the  war — to  the  United  States  and 
to  Great  Britain — is  the  danger  that  uninstructed  public  opinion 
may  usurp  the  direction  of  naval  policy." 

So  unreasoning  is  panic  that  it  may  be  confidently  asserted  that 
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no  sum  of  money,  however  vast,  expended  in  military  defences 
will  in  future  relieve  the  Navy  Department  of  the  pressure  of  the 
demands  for  local  floating  defence  or  measurably  decrease  the 
apprehension  in  the  public  mind.  If  the  experts  in  this  branch  are 
satisfied  (as  they  should  be)  with  the  preparedness  of  our  defensive 
works,  it  is  titne  to  announce  the  fact  to  our  non-combatant  coun- 
try-men and  bid  them  quiet  their  fears.  Those  whose  duty  it  is  to 
protect  them  have  not  been  negligent.  Our  forts  are  sufficiently 
advanced  and  our  navy  is  equal,  or  will  be  so  equal  verj'  shortly, 
to  the  role  it  should  play  in  coast-defence.  If  this  statement  is 
incorrect,  then  official  reports  are  of  no  value  and  we  have  read 
naval  history  in  vain. 

So  convinced  am  I  of  the  efficacy  of  our  present  fortifications 
that  I  am  ready  to  go  on  record  at  this  moment  as  believing  that 
if  not  another  gun  were  mounted  than  now  are  actually  mounted 
no  power  in  existence  or  that  may  arise  in  the  next  twenty  years, 
would  venture  on  a  naval  demonstration  against  any  one  of  our 
principal  sea  ports.  Herein  lies  the  encouragement  of  which  I 
spoke  at  the  beginning  of  this  lecture. 

The  lessons  of  history  have  to  be  repeated  over  and  over  again 
for  they  seem  to  fall  on  deaf  or  reluctant  ears.  Nor  do  the  pro- 
fessors always  agree. 

Sir  George  Clarke  says :  *  "  Apropos  of  coast-defence,  Captain 
Mahan  has  laid  great  stress  on  the  paralyzing  effect  of  inadequate 
coast-defence,  but  the  lesson  of  the  war  is  of  an  opposite  char- 
acter. Judged  by  any  modern  standard,  the  coast-defences  of 
Cuba  were  miserable;  but  a  moderately  effective  fleet  based 
upon  Cuban  ports  would  have  found  them  ample,  and  they  may 
be  actually  said  to  have  served  their  purpose.  The  term  "  coast- 
defence  "  in  relation  to  a  naval  power  is  commonly  abused  and 
misunderstood.  Ports  containing  essential  naval  resources,  or 
serving  as  the  basis  of  a  commercial  marine  require  small  per- 
manent defences  sufficient  to  prevent  a  naval  raid.  How  small 
these  defences  may  be,  Santiago  shows.  Half  a  dozen  6-inch 
Q.  F.  guns  well  mounted  and  well  handled  would  have  fulfilled 
every  requirement.  Towns  situated  on  a  long  seaboard  mus? 
take  this  chance.  History  shows  that  the  defence  of  positions 
of  this  nature  depends  wholly  upon  sea  power,  If  the  naval  con- 
ditions are  such  as  to  permit  an  enemy  to  attack  them,  it  is  the 


•Brassy.  1899,  page  172. 


236 


SOME   POINTS  IN   COAST-DEFENCE   BROUGHT   OUT 


back  door,  the  land  front,  which  is  invariably  selected.  The 
operations  against  Santiago  supply  only  a  fresh  illustration  of 
an  ancient  law." 

That  is  to  say,  Clarke  holds  that  ships  would  not  attack  strong 
places,  but  will  cover  the  landing  of  an  army  to  attempt  the 
reduction  of  the  works  frorn  the  rear. 

These  are  the  lessons  that  I  wished  to  force  home,  that  fleets 
can  not  engage  modern  batteries  except  on  fearfuliy  unequal 
terms:  that  our  worst  foe  is  "  uninstriicted  public  opinion."  The 
latter  may  he  expected  to  again  frustrate  the  intelligent  eflforts 
of  our  brethren  of  the  army  and  to  force  upon  us  a  faulty 
strategy  unless  we  both  manage,  through  a  propaganda  of  en- 
lightenment, to  make  it  clear  to  all  that  the  Army  and  Navy  know 
their  own  business  thoroughly  and  may  be  trusted  to  do  for  the 
people,  when  war  comes,  far  better  than  the  people  can  do  for 
themselves.  The  two  services  have  not,  as  yet,  failed  the  country 
in  its  times  of  need.  Until  they  do,  they  have  a  right  not  cmly 
to  demand  its  confidence,  but  to  enjoy  that  confidence  to  the 
fullest  extent. 
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Petwbscot  /fttw. — "  The  principal  work  done  has  been  a  partial 
cleaning  of  the  old  armament  during  the  latter  part  of  the  fiscal 
year  1898,  The  fort  was  occupied  by  troops  during  a  portion 
of  the  fiscal  year."    (C.  E.,  1898,  p.  583.) 

Kenticbcc  Rtz'cr. — *'  During  the  fiscal  year  just  ended,  temporary 
wooden  platforms  for  15-inch  guns  have  been  constructed,  and 
the  carriages  and  guns  mounted,"    (C,  E„  1898,  p.  584.) 

"...  Mines  were  placed  early  in  May  in  Kennebec  and 
Penobscot  rivers."    (C,  E.,  1898,  p.  15.) 

Portland,  Maiw, — "  The  older  type  fortifications  in  the  district 
have  been  kept  in  repair  as  far  as  the  limited  funds  would  permit" 
(C.  E.,  1897.  p.  n.) 

"  Three  of  these  emplacements  (for  lo-inch  B.  L.  R's  at  Port- 
land) were  ready  for  their  armaments  at  the  close  of  the  (fiscal) 
year,  and  all  five  will  be  completed  during  the  present  working 
season.  Two  carriages  and  four  guns  for  these  emplacements 
have  been  delivered. 

•  Exlj^cts  from  Reports  of  Chief  of  Engineers  (C,  E.)  for  fiscal  fcaxt 
noted.     Bear  in  mind  that  the  fiscal  year  ends  00  June  30. 
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"A  mortar  battery  for  sixteen  12-inch  mortars  (was  com- 
menced). ...  At  the  close  of  the  (fiscal  year)  the  excavation 
for  this  battery,  which  is  all  in  ledge,  was  well  advanced." 
(C  R.  1897,  p.  12.) 

Also,  contracts  had  been  made  for  the  construction  of  two 
12-inch  emplacements  here,  to  be  finished  December  i,  1897. 

'*  Work  was  continued  on  emplacements  for  five  lo-inch  guns 
for  the  defence  of  Portland  harbor,  Maine.  At  the  close  of  the 
year  all  of  these  were  completed  except  a  portion  of  the  iron 
work,  and  all  the  guns  were  mounted."  Page  15:  "During 
April,  1898,  mines  were  placed  in  three  channels  leading  into 
Portland  harbor."    (C.  E.,  1898,  p.  14,) 

Portsmouth,  N.  H. — Two  emplacements  for  8-inch  guns  were 
contracted  for,  to  be  completed  October  15,  1897.  "The  con- 
tract for  Portsmouth  harbor  also  includes  the  construction  of  a 
mining  casemate."    (C.  E,,  1897,  p.  12.) 

'*The  work  is  now  nearly  completed,  and  guns  are  mounted." 
(C.  E.,  1898.  p,  15.) 

"...  Mines  were  placed  .  .  .  early  in  May  in  Portsmouth 
harbor." 

Boston. — "  The  mortar  battery  (sixteen  1 2-inch  mortars)  was 
completed  in  alt  its  details,  aijd  has  been  transferred  to  the  care 
of  an  artillery  garrison.  Three  lo-inch  emplacements  are  essen- 
tially completed  and  their  armament  delivered.  This  armament 
is  being  mounted  by  artillery  troops,  two  carriages  being  in  place 
at  the  close  of  the  year.  Four  additional  10-inch  emplacements 
are  ready  for  their  armament,  although  considerable  work  still 
remains  to  be  done." 

There  are  three  works  of  older  type,  one  used  as  a.  torpedo 
store  house  (p.  602).  '*  One  casemate  for  a  rapid-fire  gun  (one  of 
two  5-inch  guns  authorized)  is  completed  with  the  exception  of 
opening  the  port."     (C.  E.,  1897,  p.  12.) 

"  At  the  close  of  the  previous  fiscal  year  there  had  been  pro- 
vided .  .  .  emplacements  for  eight  lo-inch  guns  on  disappearing 
carriages,  a  mortar  battery  for  sixteen  12-inch  mortars,  ,  ,  ,  All 
the  lo-inch  emplacements  were  essentially  completed  at  the  close 
of  the  fiscal  year,  and  all  the  guns  mounted  ready  for  service. 
The  sixteen  mortar  battery  has  been  in  charge  of  the  troops  since 
July  25.  1896." 

"At  the  close  of  the  fiscal  year  two  rapid-fire  guns  were 
mounted," 
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"  In  anticipation  of  the  war  with  Spain,  preparations  were  com- 
menced early  in  April,  1898,  for  planting  mines  for  the  defence 
of  Boston  harbor.  ...  A  total  of  ten  grand  groups  of  service 
pattern  mines  were  planted  and  maintained  in  eflfective  condilton 
to  the  close  of  the  fiscal  year."     (C.  E.,  1898,  p.  16.) 

Nitrragansctt  Bay. — -"  Tlie  defences  comprise  three  works  of  the 
older  type," 

"  At  the  close  of  the  (fiscal)  year  this  battery  (sixteen  12-inch 
mortars)  was  well  under  way,  and  platforms  for  twelve  mortars 
completed  and  the  base  rings  set." 

"  It  is  expected  that  the  emplacements  (for  three  lo-inch  rifles) 
will  be  essentially  completed  at  the  close  of  the  present  working 
season."    (C,  E.,  1897,  p.  12,) 

Both  batteries  were  completed  during  the  fiscal  year,  the  arma- 
ment placed  in  position  for  service,  and  the  batteries  formally 
transferred  to  the  troops  for  use  and  care  in  June,  1898. 

"The  defences  include  two  permanent  masonry  works  of  old 
type." 

"  During  the  months  of  April  and  May  the  entrance  to  Narra- 
gansett  Bay  were  closed  by  mines  and  special  rules  for  navigation 
put  in  operation."    (C,  E.,  1898,  p.  17.)  , 

Eastern  Entrance,  Long  Island  Sound. — For  two  emplacements 
for  12-inch  rifles,  disappearing  carriages,  contract  was  made, 
"work  to  be  completed  November  i,  1897."  "There  is  every 
reason  to  believe  that  the  work  will  be  completed  on  time." 
(C.  E.,  1897,  pp.  13.  608.) 

"The  batterj-  (12-inch)  awaits  its  armament;  a  4.7-inch  gun 
(is)  mounted  ready  for  service,"    (C.  E.,  1898,  p.  18.) 

"  For  the  defence  of  New  Haven,  temporary  batteries  for  six 
lo-inch  smooth-bore  gtms  were  constructed.  .  .  .  Similar  tem- 
porary batteries  were  planted  for  four  and  one  gun,  respectively, 
were  constructed  at  Bridgeport  and  Stonington,  Submarine 
mines  were  planted  for  the  defence  of  New  Haven  harbor." 
(C.  E„  1898,  p.  18.) 

Eastern  Etitraticc  to  Neiv  York  Harbor, — "  In  addition  to  the 
new  work  begun  during  the  year,  the  modern  defences  include  a 
mortar  battery  for  sixteen  12-inch  mortars  and  emplacements 
for  two  lo-inch  and  one  8-inch  guns,  on  disappearing  carriages, 
which  are  essentially  completed  and  armed,  except  the  8-inch 
emplacement,  for  which  no  guns  or  carriages  have  been  received." 
(C  E.,  1897,  p.  13.) 
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defences  include  a  number  of  masonry  works  of  old  type. 

"  The  armament  of  the  two  lo-inch  emplacements  and  of  the 
one  8-inch  emplacement  is  in  position  for  service." 

"The  channel  was  defended  by  59  submarine  mines  planted  in 
April  and  May."    (C.  E.,  1898,  p.  12.) 

SNttcn  Island. — Battery  of  five  8-inch  rifles  on  disappearing 
carriages  "is  now  complete."     (C.  E.,  1897,  p.  613.) 

Four  emplacements  for  10-inch  guns  "  were  essentially  com- 
)lete  and  awaiting  their  armament."     (C.  E.,  1897,  p.  14.) 

"  On  Staten  Island  four  emplacements  for  lo-inch  guns  on  dis- 
appearing carriages,  nearly  completed  at  the  date  of  the  last 
Annual  Report,  have  been  completed  and  armed." 

"  At  the  close  of  the  fiscal  year  the  rapid-fire  emplacements 
(for  two  4,7-inch  R.  F.  guns)  were  completed  and  armed."  (C,  E., 
1898,  p.  19.) 

Long  Island.^lt  is  difficult  to  determine  from  the  Report  of  the 
Chief  of  Engineers  the  exact  condition  of  these  defences,  but  it 
seems  probable,  from  the  statement  on  page  61 5 ^  that  "  em- 
placements Nos.  6  and  7  are  ready  for  service  in  every  respect." 
and  that  "  emplacement  No.  5  is  completed  ready  for  service, 
excepting  the  ammunition  lift;"  that  at  the  close  of  the  fiscal 
year  1897  there  were  mounted,  and  practically  ready  for  use,  on 
Long  or  Coney  Island,  three  lo-inch  rifles  and  six  rapid-firers, 
probably  6-pdrs.     (C.  E.,  1897,  pp.  14,  614.) 

Sandy  Hook, — Prior  to  the  fiscal  year  1897  there  were  at  this 
point  a  battery  of  sixteen  12-inch  rifled  mortars,  also  two  12-inch 
rifles.  During  that  fiscal  year  there  were  completed  five  em- 
placements for  lo-inch  guns  and  four  casemates  for  rapid-fire 
6-pdrs.,  "  except  mounting  a  portion  of  the  armament."  (C.  E., 
1897,  p.  14.) 

At  the  close  of  the  fiscal  year  lo-inch  batter)^  No.  I  of  tw^o 
guns  "  was  complete  in  aU  details  except  the  ammunition  hoists." 
tC-  E.,  1897,  p.  621.) 

During  the  year  the  four  lo-inch  emplacements  were  com- 
'pleted  and  armed."    (C.  E.,  1898,  p.  19.) 

"  At  the  close  of  the  fiscal  year,  two  rapid-fire  emplacements 
re  completed  and  armed  with  4.7-inch  guns."  (Page  20.) 

"  Submarine  mines  were  planted  at  the  Narrows  and  at  Sandy 
Hook  entrance,  about  250  mines  having  been  placed  in  position." 
(C.  E.,  1898,  p.  20.) 
17 
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Apparently  by  the  first  day  of  January,  i8q8,  there  were  at  the 
southern  entrance  to  New  York  at  least  the  following  modem 
guns,  mounted  and  ready: 

On  Staten  I&land. Five  8-inch  rifles, 

On  Long  Island. Three  lo-inch  rifles, 

Six  6-pdrs., 

At  Sandy  Hook Sixteen  12-inch  mortars. 

Two  12-inch  rifles, 
Two  10-inch  rifles. 

"  On  the  outbreak  of  hostilities  between  this  country  and 
Spain,  the  Department  at  once  placed  in  serviceable  condition 
the  pneumatic  dynamite  gun  batteries  located  at  the  ports  of 
New  York  and  San  Francisco,  A  supply  of  explosive  gelatine 
was  procured  for  filling  the  shell  and  arrangements  made  with 
the  company  for  filling  the  shell  and  doing  any  needful  work  on 
the  fuses  which  were  in  store."  (Report  of  Chief  of  Ordnance, 
tr.  S.  A.,  1898.) 

Delaware  River. — "  The  main  battery  is  practically  completed. 
The  three  lo-inch  guns  are  mounted  in  position  and  the  three 
12-inch  guns  can  be  mounted  as  soon  as  the  guns  and  carriages 
are  received."    {C  E.,  ;897,  p,  14,) 

"  It  is  estimated  that  two  emplacements  for  5-inch  rapid-fire 
guns  can  be  ready  to  have  the  guns  mounted  in  them  by  August 
15,  1897."    (C.  E.,  1S97,  p.  635.) 

"  The  defences  include  one  masonry  work  of  old  type  which 
was  garrisoned  for  a  portion  of  the  year  as  a  result  of  the  war.*' 

"The  battery  of  six  lo-jnch  and  12-inch  disappearing  guns  is 
completed,  the  guns  and  carriages  are  mounted  and  the  ammuoi' 
tion  hoists,  electric  lighting  system,  cranes,  etc.,  are  in  full  work- 
ing order." 

"  Two  4.7-inch  rapid-iire  guns,  purchased  in  England,  were 
received  on  April  23, 1898.  Twelve  days  later  they  were  mounted 
on  temporary  platform  ready  for  service." 

"  Submarine  mines  for  the  defence  of  the  Delaware  were 
planted  in  April  and  May,  1898."    fC  E.,  1898,  p.  21,) 

Baltimore, — *'  Nothing  modern  completed  but  two  old  works 
still  existing."   (C.  E„  1897,  p.  15,) 

"...  Emplacements  have  been  provided  for  a  battery  of  eight 
12-inch  mortars,  a  battery  of  one  12-inch  and  three  8-inch  guns 
on  disappearing  carriages.  .  ,  ." 
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"These  works  were  all  completed  and  armed  during  the 
year.  .  .  ." 

'*  The  channel  leading  to  Baltimore  was  obstructed  by  sub- 
marine mines."     (C,  E.,  18981  p,  22.) 

IV ashittgton.— Three  10-inch  guns  on  disappearing  carriages 
were  in  place. 

Emplacement  for  a  fourth  lo-inch  gun  and  three  emplace- 
ments for  8-inch  gims  were  to  be  completed  on  September  i, 
1897.     (C.  E.,  1897,  p.  15.) 

"The  defences  include  two  works  of  old  type.'' 

"  At  the  close  of  the  fiscal  year  all  the  foregoing  emplacements 
.  were  completed  and  the  guns  mounted  ready  for  service." 
■   "The  lo-inch  gun  on  non-disappearing  carriage,  intended  for 
"testing  the  experimental  parapet  was  mounted  upon  a  temporary 
platform,  so  as  to  be  available  for  service  in  case  of  an  emer- 
gency." 

"  Submarine  mines  were  planted  in  the  channel."  (C.  E.,  1898, 
pp.  22  and  23.) 

Hampton  Roads. — Three  lo-inch  guns  and  a  battery  of  sixteen 
12-inch  mortars  complete  or  practically  so.    (C  E.,  1897,  p.  16.) 

Besides  the  foregoing,  "operations  were  in  progress  upon  an 
additional  emplacement  for  a  lo-inch  gim  on  disappearing  car- 
riage, and  for  three  emplacements  for  8- inch  guns  on  disappearing 
carriages.  .  .  ." 
B  "  The  defences  include  two  inclosed  masonry  works  of  old  type, 
one  of  which  is  only  partially  complete." 

"  During  the  year  the  mortar  battery  was  finished  and  armed." 
"An  8-inch  rifle  ,  ,  .  was  mounted  under  cover  of  one  of  the 
mining  casemates  .  .  .  making  it  part  of  the  permanent  project 
of  defence."  "  Three  (additional)  8-inch  guns  and  three  rapid- 
fire  gims  were  mounted  ready  for  service." 

"  The  channel  was  obstructed  by  108  submarine  mines." 
(C.  E.,  1898,  p.  23.) 

North  Carolina, — "  The   defences  include  three  works  of  old 

je,  two  of  which  arc  in  ruins." 

"...  Emplacements  for  three  8-inch  guns  on  disappearing 
carriages  were  ,  .  .  completed  and  armed  during  the  year." 

An  additional  8-inch  gun  was  also  mounted. 

"  Submarine  mines  were  placed  in  the  Cape  Fear  River,  at  the 
outbreak  of  the  war."    (C.  E..  1898,  p.  24.) 
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Charleston, — "The  modern  defences  consist  of  a  mortar  bat-1 
tery  for  sixteen  12-inch  mortars  and  a  gun  battery  for  three 
lo-inch  guns  on  disappearing  carriages.  ...  At  the  close  of  the 
fiscal  year,  the  mortar  battery  was  completed  except  the  floors 
and  drainage  system,  and  sixteen  carriages  and  eight  mortars 
were  mounted.  Excellent  progress  has  been  made  by  the  con- 
tractors for  the  gun  battery,  and  at  the  close  of  the  fiscal  year  the 
work  was  about  six-tenths  completed,  with  every  prospect  of 
its  being  finished  before  the  close  of  the  present  working  seasoti.  , 
(C.  E.,  1897,  pp.  17,  675,  693.)  ^ 

''  The  defences  include  four  old  type  works."  ^* 

"  During  the  year  .  .  .  the  (mortar)  baltery  (was)  completed 
and  all  the  armament  placed  in  position." 

"  Four  lo-inch  guns  on  disappearing  carriages  were  mounte 
by  the  artillery."     (C.  E.,  1898,  p.  24.) 

"  The  entrance  to  Charleston  harbor  was  defended  by  sub- 
marine mines."    (Page  25.) 

Port  Royal. — "  Two  4.7  rapid-fire  guns  were  mounted  here 
(C.  E.,  1898,  p.  25,) 

Sazwtmih  and  the  Coast  of  Georgia,  etc.—'*  The  defences  includ 
three  masonry  works  of  old  type." 

At  Savannah,  presumably,  "  the  battery  of  four  8-inch  guns  on 
disappearing  carriages  .  .  .  was  substantially  completed  and  the 
guns  mounted  before  the  end  of  the  year." 

"Two  4.7-inch  guns  were  mounted."     (C.  E.,  1898,  p.  25.) 

"  An  8-inch  B.  L.  rifle  on  non-disappearing  carriage  was  tem- 
porarily mounted  ...  for  the  defence  of  Savannah.  The  exist- 
ing old  armament  at  Forts  Pulaski  and  Clinch  was  overhauled, 
repaired,  and  put  in  condition  for  service." 

"Submarine  mines  were  planted  for  the  defence  of  Savannah." 
(C  E.,  1898,  p.  26.) 

"  For  the  defence  of  Brunswick  and  Darien,  Ga.,  and   Fer 
nandina,   Florida,  temporary  batteries,   mounting  three  lo-itich 
smooth-bore,  six   loo-pdr.   Parrott,  and  four  siege  guns,  were 
constructed  at  a  number  of  entrances  to  the  inside  water  route."^™ 
(C.  E.,  1898,  p.  26.)  ^ 

East  and  West  Coasts  of  F/flnrf(j.—"  Temporary  batteries  for 
mounting  field  and  siege  guns  were  built  at  the  mouth  of  the  St.^ 
Johns  River,  at  St.  Augustine,  at  Miami  and  at  Tampa  Bay."       ^ 

"  An  emergency  system  of  mine  defence  was  provided  for  at  the 
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St.  Johns  River,  and  preparation  for  placing  mines  in  Tampa 
Bay  were  under  way."     (C.  E.,  1898,  p.  26.) 

Key  West. — Four  loinch  and  two  S-inch  guns  on  disappear- 
ing carriages  and  eight  12-inch  mortars  to  be  mounted.  The  em- 
placements were  to  be  completed  January  1,  1898. 

Also  a  mining  casemate  and  cable  gallery  commenced,  (C.  E., 
1897,  p.  17.) 

■'  The  defences  include  one  masonry  work  of  the  old  type,  in 
which  .  .  .  two  is-inch  smooth-bores  and  two  8-inch  converted 
rifles  were  .  .  .  mounted/' 

"  Submarine  mines  were  planted  for  the  defence  of  the  harbor," 
(C  E.,  1898,  p.  27.) 

Note. — The  modern  guns  were  not  mounted  as  expected, 

Fcnsacola. — Four  emplacements  for  lo-inch  guns  on  disap- 
pearing carriages  "are  ready  for  their  armament." 

It  appears  that  there  were  three  8-inch  converted  rifles  mounted 
on  concrete  platforms.     (C.  E.,  1897,  p.  18.) 

"  The  defences  include  two  masonry  works  of  old  type." 

"  During  the  year  a  battery  of  four  ten-inch  guns  on  disap- 
pearing carriages  was  completed  in  all  details,  the  guns  mounted 
and  the  battery  transferred  to  the  artillery  for  use  and  care." 

Two  4.7-inch  rapid-fire  guns  were  mounted. 

"  Submarine  mines  were  planted  and  maintained  in  condition 
foe  service.'"    (C.  E.,  1898,  p.  27.) 

Mobile. — Four  8-inch  rifles  proposed. 

"  The  first  two  emplacements  have  been  ready  for  their  arma- 
ment some  time;  the  second  two  will  be  ready  in  a  few  weeks." 
(C  E..  1897,  p.  18.) 

"  Eight  8-inch  converted  rifles  were  mounted." 

"  A  battery  of  four  8-inch  guns  on  disappearing  carriages  .  .  . 
was  substantially  completed,  and  the  guns  mounted." 

Two  4.7-inch  rapid-fire  guns  were  mounted. 

"'  The  entrance  to  the  harbor  was  obstructed  with  submarine 
mines."    (C.  E.,  1898,  p.  28.) 

Ketu  Orleans. — Nothing  modern  completed. 

"  The  defences  of  New  Orleans  include  two  masonry  works  of 
old  type.  ...  At  the  outbreak  of  the  war,  one  8-inch  converted 
rifle  and  seven  15-inch  smooth-bore  were  mounted.  .  .  ." 

"Two  10-inch  guns,  on  disappearing  carriages  mounted,  also 
two  8-ineh  guns." 
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"  Submarine  mines  were  planted  in  the  Mississippi  River." 
(C.  E.,  1898,  p.  28.) 

Sabine  Pass. — "  At  the  outbreak  of  the  war,  Sabine  Pass  was 

entirely  undefended,  and  became  an  object  of  solicitude  lest  its 
recently  improved  harbor  be  made  the  subject  of  a  Spanish 
attack.  .  .  .  Temporary  batteries  for  four  siege  guns  were  quickly 
constructed  and  the  guns  placed  in  position.  .  .  .  Provision  w; 
also  made  for  mounting  an  8-inch  B.  L.  rifle." 

'*  Material  for  an  improvised  mine  defence  was  accumulated, 
but  the  progress  of  events  rendered  plantir^  mines  unnecessary." 
(C.  E..  1898,  p.  29.) 

Gak'cst0n. — Two  lo-inch  guns  on  disappearing  carriages, 

"  It  is  expected  that  the  battery  will  be  finished  by  August  3 
1897.    (C,  E.,  1897,  p.  19.) 

"  One  gun  mounted."  "  The  mortar  battery  (eight  12-inch 
mortars)  was  substantially  completed  and  the  armament 
mounted." 

"  The  entrance  to  Galveston  harbor  was  obstructed  by  sub- 
marine mines."    (C.  E.,  1898,  p.  29.) 

San  Diego.—"  Five  triple  groups  of  mines  were  planted  at  San 
Diego.  Three  lo-inch  B.  L.  R's  mounted  between  April  19  and 
May  23." 

"  The  battery  commander  has  two  Napoleon  guns  trained  on 
the  mine-fields."    (C.  E.,  1898,  p.  30.) 

Saji  Francisco. — "  A  number  of  mines  were  successfiUly  planted 
before  the  end  of  the  year."    (C,  E.,  1898,  p.  31.) 


•'J 

I 


Appendix  II.* 

Guns  and  Ammunition. — "Thus  far  the  Department  has  been 
able  to  complete  and  furnish  carriages  as  fast  as  the  fortifications 
were  ready  for  them."    (C.  O.,  1897,  p.  36.) 

"In  the  sea-coast  gun  department  the  number  of  guns  finish 
during  the  year  was  as  follows: 
Thirteen  8-inch, 
Twenty-two  lo-inch, 

Seventeen  12-inch  (C.  O.,  1897,  p.  173), 
One  lO-inch  disappearing  carriage." 
Six  I2'inch  mortar  carriages,  begun  before,  were  fully  com- 
pleted. ■ 

•Extracts  from  the  Reports  of  the  Army  Chief  of  Ordnance  (C.  O.)  for 
the  fiscal  years  noted.     Bear  in  mind  that  the  fiscal  year  ends  June  30, 
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In  addition,  the  following  were  completed  during  the  yeart 
One  12-inch  disappearing  carriage, 
Four  12-inch  barbette  carriages, 
Five   lO-inch  disappearing  carriages, 
Five  8-inch  disappearing  carriages. 
Also,  not  completed  now,  but  will  be  ready  for  issue  in  the  early 
fall: 

Four  12-inch  disappearing  carriages. 
Three  8-inch  disappearing  carriages, 
Three  la-inch  barbette  carriages  (C.  O.,  1897,  p.  178). 
**  The  following  guns,  mortars  and  carriages,  of  new  construc- 
tion, have  been  issued  from  this  post  (Sandy  Hook)  during  the 
year,  for  installation   in  sea-coast  fortifications  built  especially 
for  their  reception: 

2    8-lnch  B,  L.  R., 


6  12-   "  "      mortars." 

36 

6  ID-inch  disappearing  carriages, 
1  12-inch  barbette  carriage, 
I  12-inch  lift  carriage, 
6  r2-inch  B,  L.  mortar  carriages. 
"  Also  35  mortar  carriages  (out  of  57  contracted  for)  from 
Robt,  Pool  &  Son  Co." 

"A  second  contract  for  35  more,  making  92  in  all.  to  begin 
delivery  in  October,  1897,  and  finish  end  o[  April,  1898."  (C.  O., 
1897,  p.  2r.) 

"  Dnring  the  past  year  the  following  guns  and  mortars,  of 
modem  construction,  have  been  issued  from  this  post  (Sandy 
Hook  Proving  Grounds)  for  installation  in  sea-coast  fortifications, 
\iz.: 

34    8-inch  B.  L.  R., 
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(c.  o.,  1898,  p.  40);* 


SOME  POINTS   IK   COAST-DEFENCE. 

number  of  sea-coast  cannon  ajid  carriages  mounted 
estimated  to  be  mounted  at  the  date  given,"  June  30,  1898: 

4-inch  Driggs-Scbroeder  carriages,  with  pedestal  mount,    4 

5-inch  barbette  carriage  or  pillar  mount 1 

8-inch  barbette  carriage,  model  1892. 8 

8-inch  barbette  carriage  (altered) , ,   a  I 

8-inch  disappearing  carriages,  L.  F.  model  of  1894 .  B5 

"inch  disappearing  carriages,  L,  F,  model  of  1896 13 

ch  barbette  carriages,  model  of  1893 5 

disappearing  carriages,  L.  F.  model  of  1894. . ,  .  34 

1  lisappearing  carriages,  L.  F.  model  of  1896 .  43 

'^-uich  harbette  carriages,  model  of  1892, 8 

j-inch  lift  carriages,  model  of  1891 2 

J        ch  altered  lift  carriages,  model  of  1894 3 

1        ch  disappearing  carriages,  L.  F.  of  1896 5 

I2-mch  mortar  carriages,  model  ef  iSgi    85 

12-Inch  mortar  carriages,  model  of  1896 132 

Total .389 

(C  O.,  1898,  p,  44.) 


IcofTKioureD, ) 


U.   S.   NAVAL  INSTITUTE,  ANNAPOLIS,   MD. 


OUR  NEED  OF  FIGHTING  SHIPS. 
By  Commander  J.  B.  Murdock,  U.  S<  N. 


The  first  vital  point  affecting  our  policy  of  naval  construction 
is  that  it  should  be  adapted  to  the  needs  of  the  country.  The  time 
long  since  passed  for  us  to  buy  plans  abroad;  we  should  now 
stop  copying  foreign  designs.  An  exhaustive  study  of  all  Euro- 
pean construction  is  of  course  a  necessity  and  details  may  be 
copied  with  advantage,  but  the  general  plan  of  our  ships  should 
be  not  only  distinctive,  but  designed  for  the  accomplishment  of 
whatever  ends  our  navy  may  be  called  upon  to  perform. 

While  admitting  the  idea  that  our  naval  policy  should  dictate 
our  construction,  there  may  be  much  diversity  of  opinion  as  to 
what  that  policy  should  be.  In  the  highest  sense  it  depends  on 
the  foreign  policy  of  the  government,  and  is  therefore  beyond 
the  sphere  of  our  discussion  as  naval  officers,  but  there  is  still 
much  left  to  us,  as  our  preparations  should  be  such  as  to  fit  the 
navy  in  a  general  way  for  all  eventualities,  and  we  are  neglectful 
of  our  duty  if  we  fail  to  note  and  allow  for  every  advance  made 
by  any  naval  power. 

Let  us  examine  the  task-  which  war  with  a  first-class  power 
would  impose. 

The  theatre  of  future  warfare  between  the  great  powers  will 
be  the  world.  Military  campaigns  will  be  carried  on,  but  except 
on  the  continent  of  Europe,  where  large  populations  are  asso- 
ciated in  close  contact,  it  will  be  impossible  to  assemble  and  oper- 
ate the  large  armies  characterizing  the  warfare  of  the  last  century. 
The  military  operations  of  the  future  are  foreshadowed  in  the 
recent  fighting  in  South  Africa,  China  and  the  Philippines,  and 
problems  of  transport  and  subsistence  become  vital.     We  should 
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drop  forever  the  old  hackneyed  idea  that  the  sea  separat 
from  other  powers.  It  does  not;  it  brings  us  into  contact 
them.  How  could  England  have  moved  300,000  men  six  thou- 
sand  miles  except  on  the  sea?  This  great  international  highway, 
while  nominally  free  to  all,  is  in  reality  reserved  to  the  strongest, 
and  this  question  of  strength  is  a  purely  naval  one.  A  nation 
may  have  an  invincible  army  and  yet  in  war  be  restrained  impo- 
tent in  its  own  borders,  if  it  has  failed  to  provide  in  advance  suf- 
ficient naval  force  to  allow  it  to  assert  its  claim  to  free  transit 
at  sea. 

The  events  of  the  last  decade  have  made  the  United  States 
a  world  power  in  spite  of  itself.  Our  navy,  which  formerly  had 
only  to  protect  our  coasts  from  naval  attack,  is  now  charged  with 
the  vastly  more  difficult  task  of  keeping  open  the  commtinications 
between  isolated  areas  of  American  territory.  As  the  battle  of 
Manila  decided  the  destiny  of  the  Phihppines,  and  that  of  San- 
tiago made  the  loss  of  Cuba  and  Porto  Rico  a  certainty  to  Spain, 
so  a  like  reverse  to  our  navy  in  a  future  war  might  cause  3 
transfer  of  any  of  our  outlying  possessions  to  some  other  power. 
Military  strength  would  be  of  no  more  avail  than  it  was  in  Cuba 
in  1898,  when,  with  their  communications  with  Spain  severed  by 
the  loss  of  Cervera's  fleet,  there  was  nothing  in  store  for  the 
100,000  troops  in  Cuba  but  surrender  or  evacuation.  In  such 
cases  military  strength  is  but  weakness,  and  the  navy  becomes 
the  real  support  of  national  sovereignty. 

We  have  seen  in  late  years  the  transfer  of  large  bodies  of  troops 
by  sea,  but  this  has  taken  place  only  when  the  transferring  power 
has  assured  ilsetf  that  there  was  no  danger  to  fear  in  transit  from 
an  enemy's  fleet.  The  Japanese  landed  troops  in  Korea  before 
the  battle  of  the  Yalu,  but  not  before  they  had  satisfied  them- 
selves of  their  power  to  keep  the  Chinese  fleet  out  of  the  way. 
The  defence  of  a  convoy  is  a  matter  of  so  much  difficulty,  and 
while  inviting  attack  it  is  in  itself  so  utterly  defenceless,  that  a 
military  expedition  would  hardly  be  sent  to  sea  unless  its  security 
were  guaranteed  in  advance  by  the  seclusion  or  defeat  of  the 
enemy's  naval  force.  Naval  strength  is  thus  a  preliminary  to 
military  operations  over  sea,  and  must  be  maintained  to  insure 
transit  of  supplies.  If  lacking  at  any  time,  complete  military 
failure  may  result. 

The  preceding  arguments  may  not  appeal  to  some  of  our  citi' 
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zens,  the  anti-expansionists,  who  look  upon  our  stepping  outside 
our  continental  limits  as  an  error  and  almost  a  crime,  but  even 
among  the  opponents  of  militarismi  there  is  a  belief  in  the  Monroe 
doctrine  and  many  of  them  are  earnest  advocates  of  our  con- 

.  trol  of  the  Isthmian  Canal. 

I  If  there  is  any  one  feature  of  our  foreign  policy  that  has  be- 
come ingrained  in  the  thought  of  the  nation,  it  is  the  Monroe 
doctrine.  It  apparently  appeals  to  all  shades  of  political  opinion 
and  to  all  classes  of  society.  Any  discussion  of  the  principles 
of  foreign  policy  involved  is  of  course  outside  the  sphere  of  this 
article.  It  ts,  however,  a  matter  of  common  knowledge  that  the 
doctrine  attracts  considerable  attention  abroad  and  that  frequent 
references  are  made  to  it  in  foreign  publications.  Without  in  any 
degree  accepting  or  advocating  tliese  foreign  views,  they  are 

IHecessarily  interesting  to  all  Americans,  as  showing  how  others 
see  us  and  our  affairs.  As  an  example  of  foreign  ideas  on  the 
subject,  we  find  the  following  in  the  columns  of  the  conservative 
London  Spectator,  of  date  of  January  6,  1900: 

The  German  Emperor  is  no  enemy  of  America,  but  he  has  steadily 
fixed  his  mind  upon  a  policy  which  runs  directly  counter  to  one  of  the 
chief  maxims  of  American  statesmanship,  and  he  is  now  using  the  usual 
German  "  foresight  "  in  order  to  make  that  policy  practical.  Hts  demand 
for  a  fleet,  and  his  insistence  upon  obtaining  it,  just  as  his  grandfather 
insisted  upon  obtaining  an  army,  is  not  based  upon  any  vagfue  and 
ahaiJow  idea  of  having  a  splendid  plaything.  Again,  he  does  not  want 
a  fleet  in  order  to  get  anything  out  of  England,  for  he  knows  that  he  has 
already  got  out  of  us  most  of  what  he  wants,  and  also  that  the  destruction 
of  our  fleet  would  be  too  hard  a  nut  to  crack.  He  wants  a  fleet  in  order 
that  when  he  puts  his  South  American  policy  into  operation  he  will  not 
be  made  ridiculous  by  an  order  from  Washington.  Mark,  he  does  not 
want  lo  attack  America  in  the  very  least,  but  merely  to  have  the  proper 
physical  backing  when  he  asks  the  United  States  not  to  play  dog-in-the* 
manger  any  longer  in  regard  to  Spanish  and  Portuguese  America.  He 
believes  that  when  he  occupies  the  Rio  Grande  do  Sul  the  Americans  will 
waive  the  Monroe  doctrine  if  his  fleet  is  equal  to  or  stronger  than  theirs. 
Was  it  rot  with  such  an  idea  in  his  mind  that  in  his  New  Year's  speech 
on  the  need  of  a  navy  he  declared:  "If  any  thing  has  to  be  done  in 
this  world  the  pen  will  be  powerless  to  carry  it  through  unless  backed  by 
the  force  of  the  sword?  "  Germany  and  the  German  Emperor  want  a 
fleet,  then,  not  for  parade  or  to  flaunt  in  other  people's  faces,  but  in 
order  to  do  something  deflnite  with  it,  aad  that  something  is  making 
America  give  up  what  the  Germans  regard  as  her  dog-in-the-manger 
attitude. 
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When  we  speak  of  ilie  German  Emperor's  South  American  Policy  it 
must  not  be  considered  thai  we  mean  to  imply  that  this  is  t»  be  begnn 
this  year,  or  next  year,  qr  even  in  five  years*  time.  It  may  be  a  very 
long^  time  before  the  foimdations  of  the  new  Empire  will  be  laid,  but 
meantime  "  foresight  "  is  at  work,  and  the  work  of  preparation  will  be 
pursued.  They  will  not  be  provocative,  or  in  any  sense  essentially  un- 
friendly to  America,  but  they  will  be  absolutely  thorough.  Now,  under 
these  circumstances,  we  think  that  America  should  look  ahead,  and  not 
copy  the  policy  of  drifting  which  has  so  often  proved  iajunous  to  the 
Old  Country.  That  is,  America  should  make  up  her  mind  whether  she 
means,  when  the  time  comes,  to  insist  rigidly  on  the  .Monroe  doctrine. 
If  she  does  not,  and  there  are  many  very  good  reasons  why  she  should 
abandon  it,  she  need  not  trouble  herself  sit  all  about  German  aspirations. 
for  they  will  not  injure  her.  After  all,  as  the  Germans  argue,  America 
does  not  want  Brazil  for  herself,  and  therefore  she  need  not  mind  Ger- 
many having  it.  There  is  no  other  point  on  which  the  Germans  will  touch 
her.  Indeed,  on  all  other  matters  Germany  will  show  the  utmost  friend- 
liness, not  so  say  compliance,  in  regard  to  .'\merica.  If,  however,  Amer- 
ica really  means  business  about  the  Monroe  doctrine,  and  really  thinks 
it  is  of  importance  to  her  national  welfare  to  enforce  it,  she  must  noi 
go  to  sleep.  She  must  see  to  it,  that  is,  that  she  has  naval  and  military 
resources  equal  to  the  strain  of  maintaining  a  policy  so  tremendous.  If 
not.  she  is  certain  to  suffer  a  great  humiliation  at  the  hands  of  patient, 
efficient,  and  persistent  Germany.  Germany,  when  the  hour  comes,  will 
not  be  "  bluffed  "  irlo  respect  for  the  Monroe  doctrine.  She  will  "  call  " 
America's  fleet,  and  if  that  fleet  is  not  higher  than  hers  Germany  will 
act.  If,  however,  it  is  superior  America  will  never  even  hear  of  the 
danger  to  which  the  Monroe  doctrine  is  now  exposed.  Let  us  say  once 
again,  we  do  not  bel  eve  for  a  moment  that  Germany  has  any. designs 
against  the  United  States  herself  or  bears  her  any  ill-will.  She  is  merely 
working  steadily  for  an.  aspiration  which  comes  in  violent  conflict  with 
a  certain  American  aspiration— the  Monroe  doctrin^-.  Hence  any  one 
who  likes  to  use  his  eyes  can  see  that  either  the  Monroe  doctrine  will 
have  to  be  given  up  or  its  defence  properly  prepared  for.  Any  halting 
between  these  poHcxs  must  prove  either  disastrous  or  at  any  rate  humil- 
iating for  the  United  States. 

The  same  journal  in  another  article  on  May  5,  1900,  again 
referred  to  the  Monroe  doctrine: 

Americans  must  make  up  their  minds,  and  without  delay,  whether  they 
mean  to  keep  up  the  Monroe  doctrine  or  to  abandon  it-  If  they  mean  to 
maintain  it  they  must  supply  themselves  with  the  necessary  force.  And 
they  must  remember  that  the  force  required  will  not  be  of  a  passive  kind. 
It  is  no  good  for  the  Americans  to  talk  about  eighty  millions  of  people, 
brave  and  rich  and  patriotic  beyond  example,  being  able  to  defend  them- 
selves against  alt  comers,  even  without  preparation.  No  doubt  they  can 
for  home  defense  rely  quite  safety  upon  improvising  an  army.     But  this 
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kiiul  of  passive  power  gives  no  support  to  the  Monroe  doctrine.  Let 
America  rest  assured  that  no  power  which  wishes  to  challenge  the 
MooToe  doctrine  will  dream  (or  an  instant  of  invading  America.  What 
will  happen  when  the  Monroe  doctrine  is  challenged  wi5i  be  something 
of  this  kind.  Germany,  to  take  a  concrete  example  by  way  of  illustra- 
tion, will  get  into  a  dispute,  say,  with  Brazil,  and  will  prepare  to  occupy 
the  southern  provitires  in  order  to  protect  her  subjects  and  restore  order. 
America  will  thereupon  quote  the  Monroe  doctrine,  and  then  the  Monroe 
doctrine  wiSI  be  quietly  but  quite  firmly  ignored.  The  next  move  will 
be  America's.  If  ilie  is  strong  enough  she  must  send  her  Fleet  wherever 
the  German  fleet  is  to  be  found  and  destroy  it.  If  and  when  that  is 
done,  nothing  will  ue  easier  to  enforce  the  Monroe  doctrine,  for  nobody 
can  reach,  much  less  hold,  a  part  of  Brazil  or  Central  America  without 
having  the  command  of  the  sea — or  at  any  rate  the  relative  command  of 
the  sea.  It  comes,  then,  to  this,  that  the  Monroe  doctrine  must  be 
founded  on  sea-power,  and  if  America  means  seriously  to  enforce  it 
against  alt  likely  comers,  she  must  have  a  navat  force  capable  of  doing 
the  work.  But,  clearly,  if  while  Germany  is  building  ships  America  is 
doing  little  or  nothing,  America  will  not  be  in  a  position  to  fetter  Ger- 
many's willj  or  to  tell  her  she  shall  not  make  what  terms  she  likes  with 
the  South  and  Central  .\merican  powers.  And  remember  that  America 
must  do  more  than  merely  build.  She  must  engage  and  train  in  suffi- 
cient numbers  the  men  without  whom  the  best  ships  are  useless.  Her 
present  officers  and  men  are  as  good  as  possible.  They  have  superiors 
nowhere,  and  only  equals  in  the  sister-navy  of  Great  Britain.  But  there 
^re  far  too  few  of  them,  and  a  naval  officer  cannot  possibly  be  improvised. 

Another  point  on  which  there  is  a  strong  feeling  among  our 
people  is  that  of  an  inter*oceanic  canaU  While  there  is  by  no 
means  the  interest  in  this  that  there  is  in  the  Monroe  doctrine, 
there  is  unquestionably  a  widespread  conviction  that  the  United 
State  has  a  greater  interest  in  the  canal  than  any  other  nation 
and  should  therefore  "control**  it.  Control  of  an  international 
thoroughfare,  such  as  the  canal  must  be  when  finished,  is  a  very 
delicate  question.  While  it  might  appear  perfectly  reasonable 
to  us  to  impose  certain  restrictions,  these  on  the  other  hand  might 
be  obnoxious  or  even  intolerable  to  other  nations;  and  in  that 
event  they  could  be  carried  out  only  by  force.  As  the  canal  will 
lie  in  foreign  territory  inaccessible  to  our  army,  its  defence  or 
>ntrol  must  fall  on  the  navy.  U  thus  becomes  another  de- 
indency,  communications  with  which  must  be  kept  open  on  two 
reans.  But  these  oceans  afford  ready  access  to  the  canal  for 
any  power  having  a  navat  force,  and  our  control  is  possible, 
therefore,  only  by  predominant  naval  strength,  both  in  the 
Atlantic  and  Pacific.    This  is  certainly  a  very  large  contract  for 
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us  to  assume  "  in  addition  to  our  other  duties."  yet  current  dis- 
cussion about  our  control  of  the  canal  runs  on  as  f^ppantly  as 
though  it  was  to  connect  the  Chesapeake  with  the  Delaware. 

We  have  not  yet  reached  the  point  of  making  our  foreign  trade 
a  national  interest.  We  see  other  powers  intriguing  and  striving 
to  extend  their  commerce  by  all  methods,  and  watch  their  jeal- 
ousies and  struggles  comparatively  unmoved.  Our  trade  with 
North  China  was  larger  than  that  of  any  other  nation,  and  is 
threatened  with  absolute  extinction,  but  it  arouses  no  popular 
feeling.  There  is  no  insistent  demand  on  the  part  of  the  nation  at 
large  that  the  Government  should  talve  any  decisive  action  in 
China  in  protection  of  our  commerce.  And  yet  with  this  com- 
parative indifference  to  foreign  trade  is  coupled  the  fact  that  in 
the  last  fiscal  year  our  export  trade  was  larger  than  that  of  any 
other  nation.  This  commerce  has  not  grown  up,  however, 
through  any  concerted  effort  either  on  the  part  of  our  Govern- 
ment or  of  our  manufacturers.  Like  our  national  expansion,  it 
has  come  in  spite  of  ourseh^es.  Our  manufacturers  still  look 
mainly  to  the  home  market,  and  the  popular  idea  of  foreign  trade 
is  that  of  selling  products  for  cash  rather  than  of  exchanging 
goods.  Reciprocity  treaties  are  at  present  having  a  hard  time 
of  it,  and  no  legislation  is  ever  obtained  directly  in  favor  of  our  fl 
foreign  commerce.  It  is  inconceivable,  however,  that  this  will  " 
continue.  Our  capacity  for  manufactures  is  so  greatly  in  excess 
of  any  possible  home  consumption  that  we  must  look  more  and 
more  to  opening  up  markets  abroad.  The  advances  we  have 
made  in  the  last  few  years  show  what  we  may  expect  when  our 
people  really  make  a  business  of  foreign  trade,  We  shall  then  find 
that  we  are  in  the  thick  of  the  international  complications  result- 
ing from  the  struggle  for  trade,  and  although  we  may  never  go 
so  far  as  to  seize  territory  in  order  to  monopolize  its  trade,  we 
are  Just  as  likely  to  get  into  trouble  by  advocating  the  "open 
door."  With  the  exception  of  Great  Britain,  the  efforts  of  Euro- 
pean powers  are  now  more  generally  in  the  line  of  obtaining 
special  commercial  concessions,  and  the  open  door  policy  is  un- 
popular with  all  monopolists. 

Copying  again  from  the  Spectator,  we  find  an  interesting  review 
of  the  question  of  international  trade  complications,  with  their 
possible  consequences  in  the  issue  of  April  20,  1901.  The  follow- 
ing is  an  e;xtract: 
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Th«  annoyance  of  the  Continent  with  America,  which  is  very  deep,  ia 
based  upon  three  reasons.  There  is  first  of  all,  a  dread,  or  rather  a 
conviction,  that  competition  in  business  with  America  is  nearly  impos- 
sible. Her  wealth  and  energy  are  too  great,  and  both  are  employed,  ai 
CoMinentals  think,  to  monopolize  trade,  and  so  control  in  the  end  all  the 
wealth  of  the  world,  an  idea  not  without  advocates  even  among  ourselves. 
These  giant  trusts  are  regarded  as  enemies,  inexpressibly  formidable 
because  they  do  not  raise  prices,  which  would  to  traders  be  some  com- 
pensation, but  look  to  monopoly  of  business  as  their  reward,  and  because, 
if  the  governments  fence  them  off  with  tariflfs,  the  Americans,  being 
Protectionists,  do  not  scruple  to  commence  quick  and  severe  reprisals. 
As  the  governments  are  always  trembling  with  nervousness  lest  their 
industrials,  if  driven  out  of  work,  should  turn  to  Socialism  as  a  refuge, 
this  cause  alone  inspires  them  with  a  permanent  suspicion  and  dislike  of 
American  action.  Then  they  see,  as  yet  dimly,  but  still  without  doubt, 
that  America  will  interfere  grievously  with  their  plans  for  securing  new 
and  permanent  markets.  America  does  not  interfere  in  Africa  because 
Africa  is  negro;  but  the  hopes  of  Continental  Chancellors  of  the  Ex* 
chequer  turn  to  Asia,  and  in  Asia  it  is  clear  that  America  will  be  sadly 
in  their  way.  The  whole  action  of  Washington  in  this  Chinese  muddle 
points  to  a  single  conclusion,  that  although  Americans  took  the  Philip- 
pines, they  are  unwilling  to  see  any  but  native  powers  in  possession  or 
control  of  the  richer  countries  of  Asia.  They  do  not  much  mind  Eng- 
land, because  she  admits  all  the  world  to  share  her  commerce,  or  Russia, 
because  they  regard  Manchuria  as  a  mere  railway  route,  but  they  are 
utterly  opposed  to  a  partition  of  China,  or  a  subjugation  of  Japan,  or  any 
other  great  change  which  would  place  their  manufactures  at  a  disad- 
vantage, That  opposition  is  most  irritating  to  men  who  sincerely  believe 
that  open  trade  is  of  no  use  to  them  because  .\merica  and  En^gland  are 
sure  to  get  it,  and  who  look  therefore  to  conquest  in  one  form  or  another 
as  the  only  permanent  protection  for  their  industry.  The  bitterness  is 
all  the  deeper  because  it  is,  in  a  sense,  philanthropic,  those  who  feel  it 
honestly  pitying  their  own  people,  because  they  cannot,  in  the  ficTcc  com- 
petition which  prevails,  get  enough  work  to  do.  And  lastly,  every 
State  on  the  Continent  feels  keenly  the  dog-in-the-manger  attitude  of 
America  about  the  future  of  South  America.  She  will  neither  take  it 
nor  let  anybody  else.  There  lies  the  vast  continent  with  scarcely  anybody 
in  it,  with  climates,  which,  though  varied,  do  not  prohibit  European 
labor,  with  sources  of  wealth  in  the  sail  that  are  practically  limitless,  and 
with  vast  rivers  which  render  entrance  into  the  far  interior  at  once  cheap 
and  easy.  There  is  no  prize  left  in  this  rapidly  dwindling  iittle  planet  tike 
South  America.  Germany  would  like  the  whole  of  Brazil,  in  which  she 
ia  already  strong;  Italy  even  now  sends  her  children  by  the  hundred 
thousand  to  Argentina;  France  would  fee!  richer  if  she  could  acquire 
the  Hinterland  of  Guiana;  and  even  Hungary  would  much  rather  that 
her  Slav  children,  who  in  tens  of  thousands  are  doing  the  hard  work  of 
North  America,  should  find  acceptable  homes  under  their  own  flag  in 
Uruguay-     All  are  warned  oflf-  by  the  Union  in  a  way  which,  as  she  will 
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ntit  annex,  or  even  allow  hcrsdi  to  be  FHpomible  for  these  territories, 
Kcmt  fo  the  ttatcjinen  of  the  Comment  the  very  heigtit  of  selfish  ttoper- 
tinrnce.  Vrtiy,  ihty  think,  should  their  children  be  shot  by  3  pure  caprice 
from  nxtsnl  and  profitable  csirecrs?  The  total  result  oi  these  feelings, 
Is  a  bitltf  dislike  of  America,  mixed  with  a  cenain  dread  that  prodace$ 
the  »enfte  cxpreiied  alike  by  Count  Goluchowski  and  Count  Cancvaro, 
and  not  obscarcty  hinted  at  by  Cotint  von  Biilow,  that  a  ]eagi4e  of  Europe 
against  America  will  ultimately  prove  to  be  "  a  necessity  of  civiliiation." 
Our  friends  in  America,  who  are  incurably  optimist,  believing  thi 
whatever  happens  all  will  go  well  with  ihem,  vill  not  credit  our  dcscrij 
ttoti  of  the  siluation,  or  will  even  imagine  that  we  are  only  pleading  fo 
the  Anglo-Saxon  alliance  which  we  have  so  often  predicted  for  the 
future.  They  are  in  error,  Wc  have  not  stated  the  case  against  the  Con- 
tinent—^nd  especially  in  regard  to  Germany's  aspirations  and  aims^-tulf 
as  strongly  as  wc  believe  it  ought  to  be  stated,  and  we  are  entirely  at 
ease  about  the  Anglo-Saxon  alliance.  That  is  safe  enough  in  the  fulness 
of  time  without  any  help  from  publicists.  Our  object  is  only  to  waken 
Americans  from  an  illusion,  to  induce  them  to  increase  their  fleet  steadily 
instead  of  by  rushes,  and  to  persuade  them,  if  we  can,  to  think  out  what 
tlicy  are  doing,  and  not  act,  as  we  too  often  do,  upon  the  spur  of  the 
moment.  They  may  rely  on  it  that  the  Continent  will  lose  tujthing  for 
want  ol  planning,  and  that  when  the  alliance  against  America  of  whidi 
Count  Canevaro  talks  is  tfanstnutcd  from  a  hope  into  a  fact,  the  tact 
will  be  full-grown  and  armed.  J 

Htcse  comments  of  the  Spectator  are  certainly  most  interesiinf." 
The  iraJe  of  the  future,  or  at  least  the  trade  that  is  to  be  devel- 
oped, will  be  mainly  on  the  Pacific.  Its  shores  are  bordered  by 
nations  containing  half  the  population  of  the  woriA  As  yet,  these 
masses  are  dealing  with  each  other  indirectly,  China  trading, 
for  e.\aniple,  with  New  York  and  London  rather  than  with  San 
IVancisco.  but  the  next  few  years  will  see  direct  routes  established 
that  will  make  the  Pacific  the  ocean  of  the  world  We  are  in- 
volved in  this  future  development  from  our  position,  whether  we 
wi*h  It  or  not.  Back  of  San  Francisco.  Seattle  and  other  cities 
of  our  Pacific  coast,  lie  the  industries,  resources  and  comroerdal 
nfTOr  erf  our  nation,  and  all  will  come  into  play  as  soon  as  it  is 
evident  that  there  is  a  new  field  for  them  in  Asia.  Wc  are  not 
seeking  this.  b«t  it  will  inevitably  come.  The  future  may  tlms 
see  striaggies  for  trade  supremacy  in  the  Pacific,  which  will  be  all 
the  sharper  and  more  hitter  from  the  fact  that  there  b  so  much  M> 
be  obtainol  bv  the  first  comer  or  the  most  afflscrupuloos. 


After  this  casual 
to  select  «nv  nation  «s 
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have  trouble  from  one  reason  or  another  with  almost  any  of  the 
powers  and  must  consider  war  as  a  possible  result.  Personally, 
I  believe  that  we  have  fought  our  last  war  with  Great  Britain. 
The  numerous  questions  arising  in  the  future  will  be  settled  as 
their  predecessors  have  been  for  the  last  eighty  years,  by 
diplomacy  and  not  by  arms.  If  this  is  admitted,  it  frees  us  from 
the  necessit)-  of  considering  the  British  Navy  in  our  plans,  and 
materially  simplifies  matters. 

As  we  analyze  the  work  thus  outlined  for  our  navy,  we 
find  it  almost  entirely  of  a  military  character.  Even  maintain- 
ing communications  with  outlying  possessions  is  not  a  mere 
matter  of  policing  the  sea,  but  rather  involves  the  destruction 
or  capture  of  any  force  by  which  they  are  threatened,  and  this 
demands  two  essentials  in  our  ships^speed  and  fighting  strength. 
Neither  can  be  sacrificed.  Without  speed  and  coal  endurance 
we  could  never  catch  our  enemy;  without  fighting  strength  we 
could  do  nothing  with  him  when  caught.  If  we  had  any  com- 
merce to  protect :  if  our  trade  routes  were  covered  with  American 
ships  that  might  provoke  attack,  we  would  need  fast,  light 
armored  ships  to  overhaul  and  destroy  possible  assailants.  As 
tliis  commerce  is,  however,  almost  non-existent,  it  is  unwise  for 
us  to  design  special  ships  for  its  protection.  Even  if  we  were  at 
war  with  Great  Britain  it  would  be  unwise  to  spend  money  for 
commerce-destroyers,  as  they  would  not  earn  their  cost.  Only 
one  thing  can  break  up  commerce,  which,  like  that  of  England, 
is  vital  to  her  very  existence,  and  that  is  blockade.  Privateering, 
raids,  or  operations  or  so-called  commerce-destroyers  are  mere 
incidents  of  war,  affecting,  perhaps,  freights  and  insurance,  but 
not  in  any  way  crippling  or  causing  serious  distress.  Any  power 
or  combination  of  powers  that  seeks  to  apply  the  sovereign 
remedy  of  blockade  to  the  British  Isles  must  reckon  with  the 
British  Navy. 

Tlie  measure  of  success  we  may  attain  in  a  foreign  war  de- 
pends, therefore,  purely  and  simply  on  naval  strength,  and  this 
means  not  numerical  but  fighting  strength.  Whatever  enemies 
we  may  meet  can  be  overcome  by  force  alone,  and  this  must  be 
of  a  kind  which  will  be  effective  in  a  modern  naval  battle. 
Strategy'  and  tactics  are  sometimes  supposed  to  atone  for  want 
of  fighting  strength,  and  so  they  do  to  the  extent  of  utilizing  to 
the  utmost  what  strength  exists.  Napoleon  and  Nelson,  the 
18 
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personificaiioo  of  military  and  naval  science  respectiveJy,  unite  iitl 
demanding  strength.  "  Providence  is  on  the  side  of  the  stronger 
battalions,"  is  just  as  true  that  "  only  numbers  annihilate."  If, 
therefore,  we  are  to  build  our  navy  on  true  principles,  are  not  the 
fundamental  ideas,  first,  to  have  plenty  of  units,  as  many  as  pos- 
sible, and  second,  to  have  every  unit  endowed  with  fighting 
strength.  We  should  allow  nothing  to  lead  us  away  from  the 
cardinal  idea  that  the  navy  is  for  battle,  as  in  battle  only  can  the; 
issues  of  war  be  determined. 

In  battleship  construction  we  are  well  to  the  fore.  We  have  to 
a  certain  extent  been  trying  to  please  every  one,  our  seventeen 
battleships,  built  or  under  construction,  representing  six  different^ 
types.  These  are  supposed  to  show  a  gradual  improvement  in^| 
design,  but  this  has  been  questioned.  As  was  very  apdy  said  in 
the  discussion  of  Mr.  Taylor's  article  printed  in  the  last  number 
of  the  Proceedings  of  the  Naval  Institlite,  we  seem  to  have^f 
abandoned  the  plan  of  building  beiier  battleships  than  other 
nations  do,  and  to  have  substituted  therefor  the  policy  of  building 
a^  good  as  any.  Our  first  four  battleships  carried  eight  8-inch 
guns,  and  were  most  unfavorably  criticised  by  foreign  critics  as 
being  "  over-gunned."  An  undue  tenderness  for  the  opinions  of 
others  must  have  been  operative  in  the  abolition  of  the  eight-inch 
batter}*  in  the  Alabama  and  Ohio  classes,  and  the  substitution 
therefor  of  fourteen  and  sixteen  6-inch  guns  respectively.  We 
copied  foreign  construction f  and  as  a  result  have  ships  as  good 
as  any  of  their  type  anywhere.  In  the  latest  ships  we  have  once 
more  adopted  the  favorite  eight-inch  gun,  and  if  we  can  get  rid  of 
the  six-inch,  replacing  them  by  an  equivalent  weight  of  extra 
eight-inch,  would  again  be  building  better  fighting  ships  than  our 
rivals.  To  face  the  point  squarely,  what  is  the  reason  for  install- 
ing a  six-inch  gun  in  new  battleships?  Such  a  ship  is  designed 
to  give  and  take  hard  blows,  but  the  six-inch  is  not  an  armor- 
piercer,  and  is  useless  against  the  Kriipp  armor  of  recent  ships  ^ 
at  ordinary  battle  ranges.  It  is  not  a  sound  argument  to  say^l 
that  the  new  gun  is  capable  of  injuring  existing  foreign  ships, 
although  this  fact  may  be  enough  to  justify  its  retention  in  ships 
already  finished.  The  Virginia  finds  her  contemporaries,  how- 
ever, under  construction,  and  they,  with  their  Knipp  armor,  are 
practically  invulnerable  against  the  six-inch.  Why  then  install 
it?    An  opinion  seems  to  exist  in  some  quarters  that  a  dozen 
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small  guns  can  get  their  projectiles  through  armor  that  no  one 
can  pierce  singly,  but  this  is  pure  hypothesis  if  not  humbug. 
The  common-sense  solution  is  to  install  guns  that  can  put  every 
shot  through  their  opponent's  medium  armor,  and  the  new  eight- 
inch  gun  fills  the  requirements. 

The  question  of  battleship  speed  is  the  most  difficult  one  to 
settle  in  connection  with  the  type.  It  is  hardly  right  to  decry 
speed  as  enabling  a  fleet  to  run  away  but  not  fight.  It  will  en- 
able it  to  overhaul  a  slower  fleet  and  bring  it  to  action,  and  it 
unquestionably  has  a  distinct  tactical  value  in  a  fleet  action.  The 
old  manoeuvres  of  concerftratioti  as  practiced  at  the  Nile  and 
Trafalgar  are  now  impossible,  when  every  unit  of  a  fleet  is  highly 
mobile,  and  any  threatened  point  of  the  fleet  formation  may  be 
quickly  reinforced.  The  principle  of  concentration  remains,  how- 
ever, as  true  as  before,  and  any  fleet  that  can  maintain  its  Force 
in  concentration  against  an  enemy's  flank  or  rear  in  action  for 
five  minutes  will  gain  an  advantage  that  may  ensure  final  victory. 
This  advantageous  position  may  be  gained  by  the  bad  manoeuvr- 
ing of  the  enemy,  but  if  he  is  alert,  can  be  ensured  only  by 
superior  mobility.  Speed  is,  however,  only  one  factor  of  mo- 
bility, the  other,  frequently  overlooked,  but  equally  important, 
being  handiness.  A  fleet  of  fast  battleships,  the  speed  being 
gained  by  increased  length,  cannot  out-manceuvre  slower  ships 
with  smaller  turning  circles.  If  this  is  true,  we  certainly  want 
no  2i-knot  battleships,  and  may  well  ponder  whether  the  gain 
of  speed  in  the  Virginia  by  the  increase  of  under-water  length 
is  an  advantage.  An  eighteen-  or  even  a  seventeen-knot  *'  turn- 
about "  is  unquestionably  a  better  tactical  unit  than  a  clumsy 
nineteen-knot  ship.  It  must  never  be  forgotten  that  the  normal 
sphere  of  the  battleship  is  in  fleet  formation  and  not  on  detached 
service,  and  that  a  fleet's  manoeuvring  ability  is  measured  by  that 
of  the  slowest  or  clumsiest  ship. 

One  of  the  most  original  of  recent  battleship  designs  is  found 
in  the  Vittorio  Emanuele  III,"  of  12,625  tons,  of  the  Italian  Navy. 
This  is  on  the  principle  of  high  speed  at  expense  of  fighting 
efficiency,  but  once  more  illustrates  the  ability  of  the  Italian 
constructors  in  designing  efficient  compromises,  the  speed  having 
been  gained  on  moderate  displacement  without  undue  sacrifice 
of  fighting  power.  The  batter>'  is  to  consist  of  two  12-inch  and 
twelve  8-inch.    These  ships  certainly  have  good  fighting  ability, 
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and  by  abandoning  the  6-inch  gun  for  the  8-iiTch,  provide  for 
effective  fire  against  the  most  recent  ships. 

The  most  interesting  feature  of  the  Italian  design  is  found 
in  the  fact  that  this  fighting:  battleship  has  a  cruiser's  speed,  22 
knots,  and  can  apparently  overhaul  almost  anything  afloat,  white 
at  the  same  time  capable  of  defeating  almost  everything,  battle- 
ships excepted f  that  it  can  bring  beneath  its  guns.  No  protected 
cruiser  or  gunboat,  and  but  few  armored  cruisers,  would  have 
much  chance  of  escape  if  once  sighted  by  a  ship  of  this  class.  If 
this  type  is  successfully  developed  its  influence  on  naval  construc- 
tion will  be  very  marked.  All  large  ships  must  be  given  guns, 
speed  and  armor  to  ensure  their  having  a  chance  of  life  against  it. 

The  new  ships,  by  means  of  a  most  remarkable  under-water 
body,  aim  to  attain  high  speed  while  retaining  excellent  turning 
power.  They  are  certainly  a  most  fascinating  combination  and 
afford  plenty  of  thought  to  students  of  battleship  construction, 
A  squadron  of  this  type  could  choose  its  own  time  for  battle,  and 
if  well  directed  would  derive  great  advantage  in  action  from  its 
speed.  Neither  speed  nor  tactical  ability  could,  however,  when 
battle  was  once  joined,  overcome  heavier  guns  or  better  armor. 
if  equally  well  handled,  and  in  battle  only  is  the  real  test  of  battl] 
ship  construction. 

The  armored  cruiser  has  always  furnished  a  fine  theme  For 
argument.  If.  however,  the  idea  already  presented- — that  the 
prime  necessity  of  our  navy  is  for  fighting  ships — is  acknowl- 
edged as  correct,  it  limits  the  field  within  which  our  designers 
must  work.  No  armored  cruiser  can,  of  course,  have  the  high 
speed  necessary  for  cruising  purposes,  and  also  sufficient  fighting 
strength  to  successfully  engage  a  contemporary  battleship,  sin- 
gle-handed. It  should,  however,  be  strong  enough  to  face  any 
vessel  of  her  class  in  a  duel,  or  to  mix  in  a  general  action,  with 
and  against  battleships,  under  which  circumstances  individual 
contests  between  ships  are  extremely  improbable.  The  require- 
ments for  a  ship  fit  for  the  above  purposes,  i.  f.,  general  cruising 
and  also  fighting  in  Une-of-battle,  may  be  summarized  as  follows: 
Speed,  22  knots;  length  about  400  feet  with  under-water  body 
cut  away  so  as  to  promote  handiness  and  turning  pKJwer;  battery 
to  contain  at  least  eight  or  ten  S-inch  guns  of  latest  type,  with  a 
large  number  of  14-pdrs.  for  use  against  small  vessels;  armor, 
a  complete  belt  of  not  less  than  four-inch  Krupp  armor  to  keep 
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out  high  explosives  and  protect  the  cellulose  against  small  R.  F. 
projectiles,  and  not  less  than  six  inches  of  armor  over  every^  gun 
of  main  battery.  This  combination  is  by  no  means  impossible, 
and  can  probably  be  realized  on  a  ship  of  about  10,000  tons  with- 
out sacrificing  the  coal  endurance  necessary  for  efficiency. 

The  latest  type  of  eight-inch  gun  may  be  classed  as  a  rapid- 
fire  armor-piercer,  and  is  effective  against  the  casemates  or  water- 
line  of  the  very  latest  foreign  battleships  at  3000  yards.  With  six 
of  these  guns  on  a  broadside  the  cruiser  could  certainly  give  a 
good  account  of  itself,  and  as  nearly  all  foreign  ships  have  no 
calibre  intermediate  between  six  inches  and  the  large  gtms  in 
the  main  turrets,  if  our  cruiser  has  sufficient  armor  protection  to 
resist  a  six-inch  shell,  it  can  be  injured  only  by  the  main  bat- 
tery of  its  opponent.  It  is,  therefore,  effective  in  drawing  the 
enemy's  fire,  as  well  as  in  directly  injuring  him.  It  is  noticeable, 
moreover,  that  the  8-inch  gun  can  penetrate  the  turret  armor  of 
many  late  battleships  at  2000  yards.  A  ship  of  this  kind  is  a 
*'  battle-cruiser,"  not  merely  an  armored  cruiser.  The  latter  term 
may  mean  anything;  the  former  conveys  the  idea  of  a  cruiser  fit 
for  battle,  implying  both  guns  and  armor.  This  type  is  a  fight- 
ing vessel  and,  therefore,  in  accordance  with  our  necessities.  At 
the  same  time  the  ship  is  as  effective  for  chase,  for  blockade,  for 
overhauling  and  capturing  protected  cruisers  as  any  light  armored 
cruiser  could  be.  Phenomenal  speed  may  well  be  sacrificed. 
Twenty-two  knots  is  very  high  and,  probably,  all  that  will  be 
needed  ninety-nine  cases  out  of  a  hundred.  It  is  unwise  for  us 
to  design  for  the  hundredth  chance,  when  the  resulting  ship  will 
be  unfit  for  battle. 

The  two  armored  cruisers  we  possessed  in  the  Spanish  war 
proved  to  be  very  serviceable.  Tliey  are,  however,  too  lightly 
armed  to  be  duplicated  and  are  also  lacking  in  protection  for 
personnel,  which  aH  recent  experience  shows  to  be  most  essen- 
tial. They  were  not  fitted  for  service  in  the  line-of- battle  when 
they  were  built,  and  are  still  less  adapted  for  the  work  of  a  battle- 
cruiser  to-day.  The  new  cruisers  of  the  Maryland  class  have 
been  fully  discussed  recently  in  these  pages  and  call  for  appar- 
ently but  little  commendation  from  the  men  who  must  use  them. 
They  are  defective  in  that  they  do  not  have  fighting  strength 
commensurate  with  their  cost,  and  are  not  adapted  to  any  of  the 
demands  liable  to  be  made  on  our  navy.    Their  guns  are  too 
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small  to  injure  a  fighling  enemy  of  smaller  size:  iheir  armor  is 
inadequate  to  protect  the  personnel  against  his  fire.  Their  high 
speed  is  secured  by  increasing  the  length  to  such  an  extent  as  to 
cut  down  nianceuvring  power  and  render  it  impossible  for  them 
to  act  in  company  with  battleships.  Their  speed  will  enable 
them  to  overhaul  an  enemy,  but  their  low  fighting  pow^er  may 
render  this  a  risky  operation.  There  are  very  few  docks  which 
they  can  enter,  and  their  operations,  whatever  they  may  be,  are 
therefore  linnted  in  location.  While  fulfilling  none  of  our 
requirements,  they  cost  over  four  million  dollars  each  and  de- 
mand the  service  of  a  crew  of  over  eight  hundred  men  apiece. 
Have  we  either  money  or  men  enough  to  afford  six  such  costly 
luxuries? 

Fortunately,  Naval  Constructor  Taylor's  recent  article  directed 
the  attention  of  the  service  to  these  vessels  before  they  were 
really  laid  down,  and  there  is  plenty  of  time  in  which  to  change 
their  guns  and  armor  and  vastly  increase  their  fighting  ability 
without  interfering  with  their  one  good  quality  of  speed.  Such 
a  change  would  render  them  of  some  practical  service  to  the 
country,  and  it  is  wiser  to  face  the  problem  now  than  invite  dis- 
aster in  the  future.  The  country  at  large  will  consider  these 
vessels  as  fighting  ships,  and  will  bitterly  resent  either  their  cap- 
ture in  war  by  a  smaller  but  better  designed  enemy,  or  their  ob- 
taining safety  by  flight. 

The  St.  Louis  type  is  still  more  inferior.  Her  four-inch  armor 
is  penetrable  by  the  six-inch  gun  at  4000  yards,  while  her  six- 
inch  guns  are  useless  against  the  six-inch  armor  now  so  prevalent 
in  foreign  navies.  There  are  many  vessels  of  equal  or  even 
smaller  size  that  could  receive  her  fire  almost  unharmed,  while 
their  own  guns  could  readily  pierce  her  armor.  In  a  battle  of 
this  kind  the  St.  Louis  would  stand  almost  as  good  a  chance  of 
winning  if  she  were  armed  with  smooth-bores.  The  St.  Louis  is 
nominally  a  protected  cruiser,  and  the  money  allowed  is  prob- 
ably insufficient  to  give  her  the  armor  she  needs,  although  she 
could  be  given  heavier  guns. 

If  we  review  our  naval  history  since  the  Revolutionary  "Wat, 
and  analyze  the  cause  of  the  large  measure  of  success  we  have 
attained  in  battle,  I  think  any  unprejudiced  student  will  attribute 
it  in  great  degree  to  the  fact  that  we  have  made  it  a  rule  to  have 
heavier  guns  in  better  ships  than  our  opponents  could  bring 
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against  us.  We  carried  out  this  idea  in  the  Minnesota  class,  the 
most  powerful  ships  afloat  in  their  day.  Our  first  steel  cruisers 
and  battleships  conformed  to  the  same  rule.  H  there  is  one  prin- 
ciple that  we  have  consistently  clung  to  throughout  the  life  of  our 
navy,  it  is  that  of  giving  our  ships  the  maximum  of  gun  power. 
Even  now,  the  acts  of  Congress  authorizing  construction  of 
armored  vessels  always  demand  the  *'  heaviest  guns,"  or  "  most 
powerful  ordnance  "  of  the  class  of  ship.  Have  our  old  tradi- 
tions proved  false  that  we  are  now  violating  them? 

While  advocating  heavy  guns,  we  must  not  too  fully  rely  on 
the  theory  that  a  ship's  best  defence  is  in  its  battery  tire.  So 
it  is  within  limits.  If  we  beUeved  it  absolutely  we  would  not 
build  armored  vessels.  Santiago  and  Manila  both  showed  the 
necessity  of  protecting  the  personnel.  No  amount  of  personal 
courage  will  enable  a  man  to  stop  a  six-inch  shell  with  impunity, 
and  no  batter)'  fire,  however  rapid  and  accurate,  will  avail  for 
defence  if  the  projectiles  fired  are  too  light  to  pierce  our  enemy's 
armor.  The  United  States  ought  not  to  be  called  upon  to  pay 
three  million  dollars  for  any  ship  that  cannot  face  a  foreign  ship 
of  equal  size  and  cost  without  a  good  chance  of  beating  her. 
Given  good  fighting  ships,  it  becomes  the  duty  of  the  naval  officer 
to  get  the  maximum  work  out  of  them  by  training  and  discipline 
of  personnel,  but  no  effort  can  get  fighting  strength  out  of  a 
ship  unless  it  has  been  built  into  her. 

If  the  general  proposition  be  once  admitted  that  all  armored 
ships  built  for  our  navy  should  be  designed  for  fighting  in 
squadron,  there  still  remains  the  question  of  the  relative  number 
of  battleships  and  battle-cruisers.  If  fighting  power  is  the  prime 
requisite,  why  construct  anything  but  battleships?  The  answer 
to  this  question  involves  the  very  existence  of  the  armored  cruiser. 
The  type  is  in  existence  in  all  prominent  navies  of  the  world  to 
meet  the  demands  for  work  for  which  the  heavy  and  slow  battle- 
ship is  but  poorly  adapted.  Among  these  duties  is  scouting, 
chasing  an  enemy's  scouts  or  cruisers,  following  and  harassing 
a  retreating  armored  fleet,  detaining  an  unwilling  enemy  and 
itringing  him  to  battle,  chasing  enemy's  armored  vessels  attempt- 
ing to  break  blockade.  If  these  duties  are  to  be  performed 
against  opposition,  armor  and  guns  are  as  necessary  as  speed. 
The  Italians  are  attempting  to  build  one  type,  which  will 
efficiently   perform    these    duties   and   also    have    full    fighting 
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efficiency,  but  in  all  other  navies  there  are  two  classes.  ViM 
separation  enables  the  fighting  ship,  par  excellence,  to  receive' 
the  maximum  armor  and  ordnance  with  moderate  speed,  while 
the  cruiser  should  be  given  as  high  speed  as  is  compatible  with 
enough  gun  power  and  protection  to  enable  it  to  be  classed  as 
an  effective  fighting  unit.  If  any  type  is  threatened  with  extinc- 
tion it  is  not  the  armored,  but  the  protected  cruiser. 

The  answer  to  the  above  question  cannot  be  given  off-hand. 
Probably  all  officers  would  agree  that  we  need  more  battleships 
than  battle-cruisers.     However  useful  the  latter  may  be,  they 
cannot  rank   in   actual  warfare   higher   than   battleships   second  ^_ 
class,  and  there  must  be  enough  battleships  built  to  meet  our^f 
requirements  for  a  powerful   navy.     While  battle-cruisers   may 
assist  in  a  line-of- battle  in  a  most  material  way,  they  can  never      ' 
take  the  place  of  the  slower  and  heavier  battleship.     They  arc 
additional  to  it,  not  in  any  degree  replacing  it.     In  view  of  the 
fact  that  we  are  at  present  spending  millions  on  armored  cruisers 
of  low  fighting  power,  it  seems  that  our  immediate  necessities  are 
for  ships  that  can  fight,  and  what  money  may  be  voted  for  the 
next  few  years  should  go  mainly  for  battleships.     Three  of  the 
latter  to  one  battle-cruiser  might  be  a  fair  ratio  for  the  present. 

It  is  unnecessary  to  make  any  reference  to  monitors,  as  since 
the  Spanish  war  naval  opinion  has  crystallized  against  them.  Of 
undoubted  utility  in  harbor  defence,  their  worthlessness  at  sea 
renders  them  a  care  and  incubus  in  a  fleet,  and  the  best  use  to  be 
made  of  them  is  to  send  them  into  port.  Still,  we  can  probably 
find  use  for  those  we  have,  and  may  even  build  others,  but  public  I 
opinion  should  never  be  allowed  to  consider  them  as  increasing 
the  fighting  efficiency  of  the  Navy.  They  are  more  nearly  allied, 
so  far  as  their  usefulness  is  concerned,  to  permanent  fortifications 
than  to  battleships,  and  while  making  excellent  harbor  guards, 
have  practically  no  offensive  power  that  can  be  brought  to  bear 
against  an  enemy  at  sea. 

In  omitting  any  consideration  of  the  building  of  other  ships 
for  our  navy  than  armor-clads,  it  is,  of  course,  simply  because  it 
is  outride  the  limitations  imposed  by  our  subject.  A  well- 
digested  solution  of  a  general  ship-building  scheme  appeared  in 
the  last  number  of  the  Proceedings  of  the  Naval  Institute. 
Mistakes  are  less  liable  to  be  made  in  building  small  ships  than 
in  armored  vessels,  but  the  latter  are  so  much  more  important,! 
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more  costly^  and  require  so  much  more  time  for  their  construction 
that  we  can  ill  afford  to  make  errors  of  any  kind  in  connection 
with  them.  For  this  reason,  this  article  is  intended  only  to  call 
attention  to  what  seems  to  be  the  most  vital  point  of  our  policy  of 
construction. 

As  the  final  feature  in  the  examination  of  our  naval  necessities 
is  the  very  important  question  of  how  large  naval  forces  we  may 
be  called  on  to  confront.  The  general  comprehension  of  the 
value  of  sea  power,  and  the  illustrations  conveyed  by  the  Spanish 
war  of  1898  have  led  to  a  great  activity  in  all  the  shipyards  of 
Europe.  Comparatively  little  attention  has  been  bestowed  on 
matters  of  military  increase  j  while  there  has  been  a  general 
building  up  of  naval  strength.  It  is  a  matter  of  comparative  in- 
difference to  us  how  large  European  armies  may  become,  as 
they  cannot  act  against  us,  but  we  cannot  remain  indifferent  to 
increase  of  naval  force,  as  that  may  not  only  affect  our  interests 
unfavorably  in  many  quarters  of  the  globe,  but  may  cause  national 
disaster  by  defeating  our  fleet  in  war,  and  render  possible 
blockade  of  otix  coasts  or  even  invasion  of  our  territory.  We 
must,  therefore,  study  the  growth  of  all  foreign  navies  to  keep 
up  a  certain  relative  strength.  This  may  lead  to  a  competition 
in  shipbuilding,  but  our  resources  fit  us  to  enter  upon  this  with 
equanimity,  especially  as  under  the  law  all  money  for  shipbuild- 
ing is  expended  in  our  own  territory,  and  the  building  of  battle- 
ships stimulates  many  branches  of  trade  and  gives  employment 
to  thousands  of  men.  The  manning  of  a  large  fleet  is  another 
matter.  Experience  goes  to  show  that  we  can  obtain  all  the 
recruits  we  need,  although  at  a  much  greater  expense  than 
would  have  to  be  incurred  by  any  other  country.  This  condition 
we  must  face  and  accept. 

The  direct  comparison  of  the  fighting  strength  of  different 
navies  is  a  matter  of  great  difficulty  on  account  of  the  widely 
different  types  of  ships  between  which  comparison  is  impossible. 
Some  ships  almost  defy  classification.  The  following  table  is 
probably  approximately  correct  at  least.     (See  next  page.) 

Several  nations  have  adopted  definite  programs  for  naval  in- 
crease, while  others,  like  ourselves,  vote  new  ships  from  time 
to  time.  Great  Britain,  which  builds  more  than  any  other  nation, 
is  apparently  still  acting  on  the  policy  advanced  long  ago  of 
maintaining  her  fleet  at  a  strength  equal  to  that  of  any  two  other 
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nations,  and  now  has  an  exceptionally  large  number  of  ships 
under  construction.  This  policy  \vill  probably  be  adhered  to, 
and  while  it  is  therefore  impossible  to  predict  the  size  of  the  nav\' 
at  any  future  time,  it  is  safe  to  calculate  on  its  always  being  greatly 
in  excess  of  anv  other. 
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The  most  comprehensive  building  program  is  that  of  Germany. 
It  is  advanced  as  a  well'digested  scheme  of  proportioning  naval 
expenditure  to  national  wealth,  and  although  this  involves  con- 
siderable speculation  and  counting  of  chickens  before  they  are 
hatched,  there  is  but  little  doubt  that  the  plan  of  construction 
will  be  carried  on,  whether  taxation  is  increased  or  not,  as  the 
scheme  of  a  large  navy  has  been  made  popular  throughout  the 
country,  and  any  extra  burden  involved  will  be  cheerfully  borne. 
We  can  therefore  count  with  comparative  certainty  on  the 
minimum  strength  of  the  German  Navy  for  many  years  to  come. 

It  is  unnecessary  to  dwell  at  length  on  the  plan  of  constrjction 
as  it  has  been  published  to  the  world.  A  digest  may,  however, 
be  of  interest,     (See  next  page.) 

An  inspection  of  this  table  shows  that  in  the  next  four  years 
(1902-1905),  Germany  will  lay  down  eight  new  battleships,  which, 
with  the  eleven  now  finished  and  the  ten  under  construction,  will 
give  her  a  total  in  1908  of  29  completed  battleships,  all  but  five  of 
which  are  of  steel.  In  addition  to  these,  there  are  eight  coast- 
defence  vessels  which  are  being  reconstructed  to  fit  them  for 
general  service  at  sea,  making  a  total  of  32  modem  steel  ships, 
and  five  additional  ones  cf  iron.    This  is   practically  the   full 
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numerical  strength  of  the  proposed  new  fleet  which  is  to  include 
38  battleships,  and  it  is  attained  in  1908,  instead  of  1920,  as  the 
scheme  pretends.  In  the  next  three  years  (1906-1908)  four  more 
battleships  are  built  to  replace  an  equal  number  of  the  iron  vessels 
now  in  service.  In  1909  there  is  one  more  new  construction, 
bringing  the  total  up  to  the  figure  of  38.  The  next  six  years  see 
I J  new  battleships  built  to  replace  old  constructions,  but  some 
of  the  ships  replaced  are  contemporar>'  with  the  Oregon  in  our 
navy,  and  others  are  improved  coast-defence  vessels,  and  although 
obsolete  in  the  eye  of  the  law,  will  undoubtedly  be  serviceable 
in  some  way. 

Hnttlesbtps.  Cotat  LarB« 

l8t  Orss,      ad  cl&aa.     Dareace.   Cmisera. 

PinUbed  Fleet,  1001. .0  5  6  4 

Under  constractmn,  1901 10  3 

To  be  Uld  down,  1«03 2*  If 
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1B08 3i  1* 
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191« 8t 

•  ypw  sbjpe  (n  miditlon  to  present  fleet 
tNew  sfatpa  to  replace  otb4?n  leKslly  obaolete. 

The  increase  in  armored  cruisers  is  uncertain.  The  law  calls 
for  "  large  cruisers,"  and  these  may  be  armored  or  not  as  cir- 
cumstances demand.  Thus  far  good  fighting  ships,  battle- 
cruisers,  have  been  laid  down.  A  point  of  interest  is  that  during 
the  years  above  noted  (i  901 -1906),  in  which  the  greatest  addition 
of  fighting  strength  is  made  by  the  construction  of  new  battle- 
ships, only  one  large  cruiser  is  laid  down  each  year,  but  when  the 
battleship  total  is  reached,  two  large  cruisers  are  built  annually. 
The  first  aim  of  the  whole  scheme  is  to  get  the  fighting  ships  in 
service  as  soon  as  possible.  After  that  old  vessels  can  be 
replaced,  the  legally  obsolete  vessels  being  frequently  serviceable. 
It  is  interesting  to  see  on  the  list  of  vessels  replaced  in  1915  and 
1916  the  Furst  Bismarck,  Victoria  Louise,  Freya  and  Hansa^ 
which  have  just  been  finished,  and  will  undoubtedly  be  fairly 
efficient  ships  at  the  above  dates. 
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The  German  scheme  is  an  admirable  one,  and  will  give  the 
nation  a  fleet  which  at  all  times  will  be  in  excess  of  the  nominal 
figures.  Unless  Germany  is  to  attain  a  predominant  strength  on 
the  ocean,  other  nations,  ourselves  included,  must  build  steadilyj 
An  average  increase  of  two  battleships  and  one  battle-cruiser 
our  navy  annually  will  preserve  our  relative  standing;  while  twc 
battleships  and  two  battle-cruisers,  or  three  battleships  and  one 
cruiser,  laid  down  each  year  will  keep  us  ahead  in  fighting 
strength.  If  we  do  not  build  we  must,  of  course,  accept  any  con- 
sequences that  our  naval  inferiority  may  bring  upon  us.  ^M 

The  French  have  had  one  or  two  programs.  The  one  now  ia^' 
force  is  designed  to  give  France  in  1907  a  force  of  28  modern 
battleships  and  24  armored  cruisers.  This  scheme  does  not  in- 
volve a  very  large  amount  of  construction.  In  1901  the  estimates 
are  for  two  battleships  and  one  armored  cruiser.  The  French 
seem  to  be  greatly  enamored  with  the  submarine  boat  and  are 
laying  down  a  large  number, 

Italy  has  evolved  a  plan  extending  up  to  1910  for  new  construc- 
tion. This  provides  for  ten  new  battleships  of  about  10,000  tons 
each,  besides  the  reconstruction  of  the  Italia  and  the  Lepanto. 
It  is  doubtful  if  this  plan  will  be  carried  out.  The  latest  ships 
designed  are  of  12.600  tons.  The  finances  of  Italy  are  not  in 
such  a  condition  as  to  warrant  a  very  long  look  ahead  in  design-^ 
ing  a  plan  for  naval  increase.  ^M 

Japan  has  practically  completed  her  building  program  of  1895 
so  far  as  large  vessels  are  concerned.  One  new  battleship  and 
two  armored  cruisers  are  said  to  be  projected. 

Russia's  program  of  1898  provided  for  the  building  of  eight 
battleships  and  eight  "  large "  cruisers  by  1904.     Some  of  the^^ 
latter  were  unarmored.  ^M 

The  following  resume  shows  the  probable  number  of  modern 

armored  ships,  excluding  harbor-defence  vessels,  ready  for  ser-^n 

vice  tn  1905:  ^M 
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Here  our  program  ends,  while  that  of  other  nations  continues. 
Our  Navy  will  probably  be  strong  enough  in  1905  to  enable  the 
foreign  policy  of  our  Government  to  be  carried  into  effect,  but  not 
in  1908  unless  further  increased.  It  seems  as  though  the  country 
was  confronted  with  the  choice  of  two  alternatives.  One  is  to 
g^ve  up  the  Monroe  doctrine  and  all  plans  for  controlling  an 
inter-oceanic  canal,  the  other  to  increase  our  armored  fleet  at 
a  minimum  rate  of  four  vessels  annually,  with  proportional  in- 
crease of  personnel.  If  the  second  alternative  is  chosen,  the  con- 
tention held  throughout  this  article,  that  all  armored  vessels  built 
by  the  United  States  should  be  designed  for  place  in  the  line-of- 
battle,  is  once  more  reiterated. 
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Washington*,  D,  C,  April  ii,  T901. 

Sir: — The  Bureau  transmits  herewith  a  copy  of  a  letter  from 
Captain  F.  E,  Chadwick,  relating  to  the  training  of  seamen. 
Captain  Chadwick  has  consented  to  thr  publication  of  this  letter 
in  the  Naval  Institute,  and  the  Bureau  would  be  pleased  to 
have  it  so  published,  and  to  have  the  Institute  invite  discussion 
of  the  same. 

Very  respectfully, 

A.  S.  CROWNINSHIELD, 

Chief  of  Bureau. 
Secretary, 

Nav^  Institute, 

Annapolis,  Md. 


NAVAL  WAR  COLLEGE. 

Newport,  R.  I.,  March  29,  190 1. 

Sir: — I  beg  to  be  allowed  to  oflfer  some  views  upon  the 
methods  of  training  seamen.  My  excuse  for  so  doing,  unsolic- 
ited, is  due  to  my  interest  (which  dates  many  years  back)  in  the 
Training  Service,  with  the  inception  of  which  and  with  the 
establishment  of  the  Coaster's  Harbor  Island  Station,  I  hope  I 
may  say  without  impropriety,  I  was  somewhat  closely  connected; 
and  in  the  great  results  of  which,  and  its  final  establishment  on  a 
secure  and  (in  my  view)  a  proper  basis,  I  have,  as  has  every 
officer,  a  natural  service  pride. 

2.  While  we  have  finally  arrived  at  the  great  desideratum  of 
beginning  the  training  of  boys  in  barracks,  there  is  still  involved 
in  more  or  less  discussion  the  method  which  should  be  adopted 
as  to  the  early  training  afloat;  whether  this  should  be  done  in 
steamers  or  in  sailing  vessels,     This  question  is  unsettled  in  the 
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nitn^  of  many  not  ooty  m  oar  own  service,  hat  in  the  English, 
where  of  Ute  it  Ims  been  agitated  in  a  very  ammated  manner. 

2^  The  subject  goes  to  the  root  oi  the  meaning  of  education, 
bfit  is  one  which  seetns  to  me  less  (fifficah  ol  sohitjoa  in  the 
case  of  boys  trained  for  the  na^y  than  in  the  case  of  those  who 
are  educated  ashore  wftbout  particular  aim  as  to  their  later  life. 
In  both  cas&  education  should,  first  of  all.  mean  devdopment 
in  character;  and  acquirement  of  information  be  regarded  as  sec- 
ondarv'.  It  is  hardly  to  be  gainsaid  (though  the  fact  is  so  largety 
lost  sight  of  in  our  general  educational  systems)  that  character 
is  pre-eminently  what  society  regards  as  desirable  to  develop  in 
youth.  Granting  this  to  be  so  tn  general,  it  applies  with  much 
greater  force  to  the  boy  who  is  to  serve  at  sea;  who  is  not  only 
to  deal  with  the  forces  of  nature  in  their  elemental  shape  to  a 
greater  degree  than  the  man  following  any  other  calling,  but 
whose  whole  training  looks  to  possible  battle.  It  thus  becomes 
a  primal  need  to  call  out  the  more  manly  qualities  as  differen- 
tiated from  those  which  tend  to  make  him  studious  and  bookish. 
He  may  have  both;  so  much  the  better;  but  the  first-named 
qualities  of  courage,  resourcefulness,  activity',  strength,  all  those, 
in  a  word,  which  tend  to  make  the  naval  seaman  pre-eminently 
the  "  handy  man."  as  he  has  been  lately  termed,  must  be  first, 
and  I  liavc  become  convinced,  most  thoroughly  convinced,  that 
these  qualities  are  acquired  far  better  in  a  sailing  ship  than  under 
any  other  circumstances.  I  thus  think  that  the  training  of  our 
boys  after  leaving  the  Training  Station  and  before  their  transfer 
to  the  general  service,  should  be  in  ships  fitted  with  sails  only, 
and  with  no  steam-power  whatever, 

4.  There  does  not  exist  in  any  life  in  the  world,  unless  it  may 
be  in  that  of  the  Alpine  guide,  a  school  for  the  qualities  men- 
tioned, approaching  in  value  the  sailing  ship.  No  boy,  no  man, 
can  be  in  the  habit  of  furling  a  topgallant  sail  on  a  Breezy  day, 
or  of  reefing  sails  in  a  gale,  without  acquiring  certain  qualities  of 
the  highest  order,  such  as  those  mentioned.  A  lifetime's  cruis- 
ing in  the  steamer  without  sail  will  not  give  him  such.  And  these 
qualities  would  be  stamped  on  him  in  the  sailing  ship  at  his 
most  impressionable  age  and  during  a  period  when  the  "  informa- 
tion "  part  of  education  might  well  be  allowed  to  He  dormant  if 
necessary.  But  the  fact  is  that  a  large  part  of  the  information  he 
needs  he  can  gatlicr  in  the  sailing  ship  as  well  as  in  an  armored 
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cruiser.  Most  of  his  gnn-drill  would  be  the  same;  hts  small 
arm,  his  setting-up  drills,  the  general  work  and  life  of  the  ship 
would  be  the  same,  and  he  still  has  years  to  learn  the  details  of 
the  battleship;  details  which  he  will  absorb  in  a  few  months'  time, 
consciously  and  unconsciously.  He  grows  into  this  knowledge 
as  much  as  by  being  trained  to  it,  so  that  1  do  not  believe  at  all  in 
the  necessity  of  his  time  being  spent  in  the  first  part  of  his  career 
in  making  him  acquainted  with  details  which  will  come  later  in  a 
perfectly  natural  way  or  by  the  still  later  training  of  the  seaman 
gunner  and  electrician.  We  want  first  and  above  all,  the  manly, 
courageous,  handy  and  active  man,  and  this  being  granted,  I 
believe  the  natural  corollary  is  that  our  training  squadron  should 
be  one  of  sail  only,  with  no  steam  and  with  no  adjuncts  which 
would  bring  the  young  sailor  man  less  face  to  face  with  his  great 
teacher — the  Sea. 

Verj'  respectfully, 

F.  E.  CHADWTCK, 

Captain,  U.  S.  Navy. 
The  Secretarv  of  the  Navy, 
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Captain  Charles  D.  Sigsbee,  U.  S.  N.— Following  the  lead '  of  the 
author  of  this  letter,  perhaps  I  may  be  permitted  to  present  my  warrant 
for  an  earnest  interest  in  the  matter  under  discussion.  I  have  sailed  on 
board  eight  sailing  ships,  seven  square-rigged  steamers  and  four  steamers 
depending  on  steam  alone.  Of  these  vessels  I  have  commaaded  four 
sailing  ships  and  five  steamers.  My  sailing  commands  were  practice 
ship»  of  the  Naval  Academy  and  one  training  ship  for  nava!  apprentices. 
I  al»o  was  head  of  the  Department  of  Seamanship  at  the  Naval  Academy 
for  (our  years.  Therefore,  my  field  of  observation  has  been  rather  broad 
and  my  experience  of  a  kind  to  give  me  more  than  u^ual  reason  for 
cherishing  a  sentiment  in  favor  of  sail.  I  have  that  sentiment  in  large 
degree,  but  not  as  applied  to  the  present  needs  of  the  service,  for  sail 
is  dead  in  the  naval  service — dead  beyond  resurrection.  For  training 
purposes  no  more  is  claimed  for  sail,  even  by  its  most  insistent  advo- 
cates, than  that  it  is  the  kind  of  gymnastics  best  suited  to  the  Navy. 

The  majority  of  officers  who  advocate  the  use  of  sail  for  the  training 
ser^'ice  admit  that  they  desire  to  get  the  same  kind  of  alert,  handy  and 
active  men  that  we  formerly  had  for  topmen.  In  the  days  of  sail  it  was 
held  that  it  took  longer  to  teach  a  man  the  trade  of  seamanship  than 
any  other  trade  whatever.  If  a  man  was  made  a  thorough  seaman  and 
19 


2J2 


DISCUSSION. 


topman  in  three  years  ffom  the  time  of  entering  the  service,  he  was 
an  UTicommoirly  adaptable  man.  The  topman  of  the  old  days  was  a 
mature  product,  the  result  of  years  oi  training:  he  was  an  adult.  Our 
present  f;ystem  is  to  train  our  naval  apprentices  for  six  months  nn  shore 
and  then  add  six  months  at  s«a.  During  the  latter  period  sail  exercise  is 
the  leading  feature.  He  is  then  sent  on  board  a  mastless  ship  where  all 
sail  exercise  must  necessarily  cease.  He  is  not  a  finished  seaman,  nor 
has  he  become  ingrained  with  the  hubtt  ol  the  sea,  which  is  a  quality 
much  dwelt  on.  He  is  only  a  lad.  We  do  not  now  get  the  old-fashioned 
sailor  by  means  of  sail  in  the  training  service,  nor  can  we  get  binj 
Without  expending  an  amount  of  time  on  his  training  that  cannot  be 
spared,  The  desideratum  at  present  is  to  train  more  rather  than  fewer 
apprentices.  With  the  same  facilities  we  can  ti^in  twice  as  many  a^ipren- 
tices  by  making  the  course  one  year  as  by  making  it  two  years. 

1  liave  heard  oftic;rs  assert  that  "  the  best  place  to  make  a  sailor  is 
on  board  a  sailing  ship  ";  that  is  a  phrase  and  not  an  argument.  Its 
value  depends  on  the  kind  of  sailor  we  want.  If  we  want  a  sailor,  or  to 
use  a  better  term,  a  "  seaman,"  who  is  seven-tenths  soldier  and  mechanic, 
then  the  best  place  to  make  him  is  not  on  board  a  sailing  ship.  The 
kind  of  man  that  we  should  desire  in  the  naval  service  is  precisely  the 
kind  of  man  that  we  need  to  carry  on  the  duties  as  they  exist  at  the 
present  day.  It  would  not  be  thought  necessary  on  shore  in  hay-making 
to  keep  a  man  at  the  old-fashioned  scythe  for  six  months  in  order  to 
educate  him  up  to  a  seat  on  the  mowing  machine. 

Sail  exercise  carries  with  it  much  of  the  "  helter-skelter  "  and  *'  bully 
boy  "  spirit  of  the  old  days.  It  makes  a  herny-iiandei.  stiff-fingered  man 
instead  of  a  soft-ltanded,  timber -fingered  one.  and  the  latter  is  what  we 
now  need,  It  was  a  sight  in  the  old  sailing  days  to  see  a  topman  write 
a  letter.  He  was  a  fine  fellow  for  his  period,  but  he  handled  the  pen 
with  about  as  much  dexterity  as  could  be  expected  from  a  parrot  or  an 
eagle. 

Sail  seamanship  involves  the  use  of  about  the  clumsiest  and  most 
hand-hardening  mechanisms  to  be  found  anywhere,  whereas  the  modern 
mechanical  details  of  shipboard  in  the  Navy  are,  as  a  rule,  exceedingly 
delicate  in  comparison.  The  kind  of  nerve  and  action  needed  at  the 
present  day  differ  widely  from  the  reckless  kind  needed  in  the  days  of 
sail.  If  the  Use  of  sail  for  training  purposes  were  to  lapse  for  a  year  or 
two  nobody  would  dream  of  going  back  to  it.  I  am  inclined  to  believe 
that  much  of  the  objection  to  the  abandonment  of  sail  exercise  comes 
Irom  a  vague  fear  that  something  valuable  will  "  go  by  the  run,"  without 
adequate  substitute  if  we  relinquish  it.  If  we  were  to  abandon  sail  exer- 
cise we  would  thereby  gain  much  time  which  might  be  devoted  in  large 
part  to  that  kind  of  instruction  which  is  now  given  at  the  Torpedo 
School,  Gunnery  School  and  Gun  Captain  School. 

While  in  command  of  the  training  ship  Portsmouth  I  always  felt,  when 
inspecting  a  new  draft  of  apprentices,  that  I  could  point  out  initially  a 
large  number  who  would  not  remain  in  the  service.  Many  came  because 
of  romantic  ideas  of  the  sea  and  sailing  ships.    Others:  came  because 
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their  parents  desired  them  to  escape  rather  undesirable  associations,  and 
these  lads  were  willing  to  enter  the  training  service  because  of  the  same 
romance  of  the  sailing  ship.  Such  lads  conceived  that  sail  exercise  was 
the  dominant  thing  an  board  the  training  ship.  They  were  always  better 
ai  that  exercise  than  at  anything  else.  All  drills  with  arms  were  dis- 
counted. A  number  deserted  and  comparatively  few  remained  in  the 
service  after  sea  experience  had  stripped  their  conceptions  of  romance. 
An  officer  once  said  to  me  in  those  days,  "  The  training  service  acts  as  a 
decoy  for  boys.  When  they  find  out  that  they  a'c  decoyed  they  leave," 
^If  sail  drills  were  abandoned  and  modern,  drills  substituted  therefor,  the 
preconceived  notions  of  young  apprentices  would  meet  with  much  less 
violence.  The  setting-up  drill  as  taught  at  the  Training  Station  is 
better  as  an  exercise  in  producing  a  welUbalanced  physique  and  serving 
for  modern  purposes  than  sail  exercise;  ver>'  much  better;  but  unfortu- 
nately it  IS  not  taught  nearly  so  well  in  the  general  service  as  at  the 
Training  Station.  There  is  no  other  drili  known  to  me  so  well  calcu- 
lated to  produce  good  concerted  action  and  to  enchain  the  attention  of 
considerable  bodies  of  men  to  the  drill-master.  It  has  had  more  to 
do,  in  the  service  at  large,  with  making  petty  officers  drill-masters  than 
all  other  causes  combined.  That  exercise,  if  properly  conducted,  to- 
gether with  the  routine  duties  of  shipboard  and  with  boat  exercise  in 
larger  degree  than  at  present,  would  suffice  to  keep  our  crews  in  good 
muscular  form.  Pulling  exercise  in  boats  is  sadly  neglected  in  the  ser- 
vice, through  the  habtt  of  using  steam  launches.  During  the  last  fifteen 
years  of  observation  I  have  rarely  seen  a  single* banked  boat  of  the 
United  States  Navy  under  way  in  which  some  of  the  crew  were  not 
pulling  breast-stroke  and  others  side-stroke.  I  have  called  attention  to 
it  very  many  times  and  have  tried  to  correct  it  in  my  own  commands. 
1  should  like  to  digress  enough  to  say  that  side-stroke  is  a  fancy  stroke 
which  has  no  place  in  the  service  in  this  day  of  prompt  utilities. 

I  desire  to  refer  to  another  point,  although  it  is  only  indirectly  con- 
nected with  the  letter  under  discussion.  The  question  has  often  been 
brought  up  as  to  whether  a  naval  apprentice  should  have  a  considerable 
period  of  instruction  on  shore  before  going  on  shipboard,  or  should  be 
embarked  at  the  outset,  or  after  a  very  short  period  on  shore.  1  have 
held  in  the  progress  of  conversational  discussion  that  all  arts  arc  kindred 
as  to  methods  of  instruction.  The  art  of  the  man-of-war's  man  should 
be  no  exception.  In  c%'cry  other  art  the  person  under  instruction  begins 
with  the  easiest  or  most  elementary  principles,  under  the  easiest  or  most 
favorable  conditions,  and  iidvances  step  by  step  toward  the  greater 
difficulties  and  the  higher  practice.  A  lad  suddenly  thrust  into  man-of- 
war  life,  without  previous  training,  is  confronted  with  sanitary  condi- 
tions of  which  he  is  ignorant,  with  a  complex  terminology,  routine  and 
construction,  and  also  a  multitude  of  duties  and  an  all-pervading  and 
rigid  discipline.  He  flounders,  drifts  with  the  tide,  and  becomes  careless 
and  discouraged.  In  my  opinion  shore  practice  should  be  given  until 
nothing  is  left  to  be  learned  by  an  apprentice  except  those  things  whereof 
the  ship  must  essentially  differ  from  the  Training  Station.     The  weeding- 
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out  process  should  take  place  on  shore  to  the  fullest  practicable  extent. 
One  would  not  begin  to  train  a  newly  formed  regiment  of  volunteers  in 
the  mud,  or  suddenly  subject  the  recruits  to  regimental  manccuvres.  On 
the  contrary  the  men  are  divided  into  small  squads,  which  are  put  under 
instruction  conjointly  in  charge  of  non-commissioned  officers.  Each 
man  therefore  receives  more  individual  attention  and  his  personal  qiial'^ 
ities  arc  better  known.  Herein  we  have  analogy  with  instruction  in 
other  arts.  In  the  Navy  we  have  always  drilled  men  in  too  large  bodies 
at  the  outset. 

If  there  are  any  advantages  of  sail  in  the  training  service  they  apply 
also  with  some  force  to  the  Naval  Academy;  therefore,  I  may  be  per- 
mitted, perhaps,  a  slight  extension  of  view  in  the  direction  of  the  Naval 
Academy.  I  believe  that  the  continued  use  of  training  with  sail  is  not 
only  of  doubtful  benefit  to  the  service,  but  that  it  is  very  harmful,  I  have 
held  this  view  for  many  years.  As  against  all  former  argument  we  &nd 
the  steamer  now  forcing  its  way  into  the  training  service  a.nd  into  the 
Naval  Academy  through  the  mere  pressure  of  logic.  The  retention  of 
sail  has  hurt  the  Navy  in  Congress.  Although  officerSf  for  a  long  time, 
have  attached  importance  to  sail  seamanship  only  in  its  application  to 
the  Naval  Academy  and  to  the  training  service,  many  members  of  Con- 
gress assume  that  of^cers  believe  that  sail  seamanship  in  large  degree 
constitutes  an  important  part  of  the  seamanship  of  the  general  service; 
hence  it  was  sometimes  declared  by  members  of  Congress  that  seaman- 
ship had  gone  to  the  engine-room.  Now  that  the  engineers  have  been 
absorbed  Into  the  tine  it  is  probable  that  we  shall  hear  no  more  about 
seamanship  having  gone  to  the  enigine-rooni. 

Various  arguments  are  presented  from  time  to  time  as  to  the  con- 
tinued need  for  sail  instruction  at  the  Naval  Academy.  One  is  that  the 
cadet  is  thereby  fitted  to  bring  sailing  prizes  into  port  in  case  of  war. 
A  young  officer  a  few  years  after  graduation  is  no  more  fit  to  sail  a 
sailing  ship  than  a  young  lawyer  is  fit  to  manage  a  difficult  case,  or  a 
young  doctor  to  take  charge  of  a  difficult  case,  under  a  similar  condition 
of  lapse  of  practice.  Practice  subsequent  to  graduation  is  absolutely 
essential  to  make  a  sailor  for  sailing  ships.  Moreover,  sailing  prizes  will 
probably  be  destroyed  at  sea. 

During  the  four  years  that  I  was  head  of  the  Department  of  Seaman- 
ship at  the  NavaJ  Academy,  I  was  continually  hampered  in  my  desire  to 
progress  in  the  program  of  studies  by  a  persistent  insistence  on  the 
importance  of  sail.  In  certain  influential  directions  it  was  even  then 
asserted  that  our  cruisers  should  continue  to  carry  sail.  This  was  from 
1SS7  to  1891.  It  was  argued  in  favor  of  practice  with  sail  that  it  pre- 
pared the  cadets  to  "  meet  emergencies."  Here  is  how  it  really  worked. 
The  first-classmen  of  cadets  took  charge  of  the  deck  on  board  the 
sailing  ships  only  on  one  practice  cruise  of  three  months,  or  90  days. 
They  alone  of  the  cadets  had  anything  to  do  with  control  in  emergencies 
under  sail.  Assuming  the  first  class  to  have  had  thirty  members,  for  the 
Sake  of  argument,  and  each  one  to  have  had  an  equal  amount  of  deck 
duty^  none  could  have  had  more  than  three  whole  days,  or  72  hours, 
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with  the  trumpet  iit  hand,  one  of  which  days,  owing  to  the  itinerary  oE 
the  cruise,  roust  have  been  in  port.  Now  think  of  the  waste  of  time  in 
study  and  practice  in  old  seamanship  during  the  whole  Academic  course, 
to  lead  up  to  this  result  so  far  as  emergencies  were  concerned. 

Again,  while  in  charge  of  the  Department  of  Seamanship  at  the 
Naval  Academy,  I  desired  to  modify,  in  greater  degree,  the  instruction 
iu  seamanship  to  confomrt  with  modern  practice.  In  order  that  T  might 
have  proper  authority  and  also  that  I  might  know  what  I  was  expected 
to  teach,  I  presented  a  resolution  to  the  Academic  Board,  declaring 
substantially  that  the  term  seamanship  was  meant  to  include  the  care, 
preservation,  organization,  direction,  equipment,  management  and  be> 
havior  of  our  naval  vessels,  under  all  conditions  of  weather,  sea  and  tide, 
at  sea  and  in  port.  My  resolution  was  tabled,  chiefly  because  of  the  influ- 
ence of  sail  seamanship  at  that  time.  I  had  intended,  when  I  took  charge 
of  the  Department,  to  write  a  book  on  seamanship  on  new  lines.  It  was 
my  purpose  to  treat  of  mechanical  appliances  on  shipboard  in  much  the 
[*ame  fashion  as  elementary  appliances  are  treated  in  text-books  devoted 
to  mechanism,  instead  of  mixing  up  appliances  indiscriminately  with 
evolutions,  orders  and  routine,  as  found  in  existing  books  on  seaman- 
.  ship.  In  fact,  most  books  on  seamanship  have  been  made  up  largely  of 
*^thc  fragmentary  experiences  of  seamen  from  the  beginning  of  time. 
I  had  also  intended  to  draw  from  books  on  naval  architecture  for  the 
qualities  of  ships  as  based  on  their  construction,  and  for  their  manage- 
ment and  behavior  under  the  damaged  conditions  of  battle.  I  received 
so  little  encouragement  Irom  any  source  that  I  was  obliged  to  feel  that 
in  writing  a  book  I  would  only  have  my  trouble  for  my  pains.  There- 
fore I  abandoned  my  purpose,  as  I  have  always  believed,  chiefly  through 
the  operation  of  the  opinions  of  other  officers  who  favored  the  retention 
of  sail  exercise  as  a  matter  of  great  importance. 

As  a  rule  we  are  slow  to  abandon  established  ways  and  things,  We 
are  more  willing  to  adopt  things  entirely  original  in  respect  to  applica- 
tion. The  patent  capstan — <;hain  direct  to  the  capstan — had  a  hard  fight 
to  gain  its  place,  so  had  metal  straps,  slings  and  rigging.  Steam  was 
resisted  long  and  earnestly.  Sail  in  large  cruising  ships  forced  its  way 
into  the  new  steel  navy — even  into  the  design,  at  least,  of  the  old  Maine. 
Sinooth-bore  guns  made  our  wooden  steamers  museums  of  antiquity 
long  after  every  other  nation  had  abandoned  smooth-bore  guns.  MetaJ 
for  ships'  hulls  had  a  hard  wrestle  with  wood,  and  so  had  steel  with 
iron.  Until  quite  recently  it  was  desecration  to  use  any  other  than 
white  and  black  paints  on  board  our  men-of-war.  Why  was  it  that  the 
principles  of  ornament  and  decoration  colLtpsed  at  the  beach?  Several 
years  ago.  in  the  hope  of  sympathy  for  my  side,  I  complained  to  one 
exccllem  officer  that  another  excellent  officer  had  prophesied  that  sail 
exercise  would  be  the  gymnastics  of  the  training  service  for  fifty  years. 
"  Yes  for  one  hundred  years,"  was  the  response,  Veriiy  the  route  of 
the  reformer  is  full  of  snags. 

The  opinions  that  I  have  stated  I  have  expressed  frequently  during 
the  last  hfteen  years.  My  views  are  certainly  much  nearer  realization 
now  than  they  were  fifteen  years  ago. 
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Before  closing  it  is  perhaps  well  to  call  attention  to  the  fact  that 
the  environment  of  the  naval  apprentice  on  board  a  sailing  ship  or  a 
sqiiare-tiggcd  steamer  is  not  the  environment  of  the  general  service. 
He  i.s  a^5Dcialed  with  antiquities  in  every  direction,  and  he  is  using  up 
time  which  should  he  largely  expended  in  acquainting^  himself  with  the 
con'i"lex  details  of  modern  construction  and  with  modern  shipljoard 
tennitmlogy. 

Captain  C.  H,  Davis,  U.  S.  N. — 1  am  tempted  to  ofEer  a  tew  words  in 
support  of  Captain  Chadwick's  argument,  not  because  I  can  improve 
upon  it,  but  because  I  have  always  been  an  advocate  of  a  sailing-ship 
training  for  both  men  and  officers,  have,  perhaps,  had  an  exceptional 
early  experience  in  sailing  ships,  and  have  commanded  a  squadron  of 
cruising  training  ships.  I  have  very  pronounced  and  distinct  ideas  on 
the  subject  of  training  by  sail, 

I  believe  t  am  familiar  with  the  arguments  used  against  sailing-ship 
training.  I  believe  most  of  these  arguments  to  be  unsound.  My  own 
experience  with  legislators  leads  me  to  believe  that  because  an  oflicer 
advocates  a  training  fleet  of  sailing  ships  for  apprentices  he  is  not  in 
any  danger  of  being  understood  as  an  advocate  of  satl-power  for  modem 
battleships;  and  that  it  is  comparatively  easy  to  convince  the  intelligent 
legislator  that  a  sailor  may  be  produced  by  taking  the  apprentice  to  sea 
in  a  sailing  ship,  while  it  has  been  somewhat  difficiiU  to  induce  him  to 
believe  that  a  raw  lad  may  be  taken  off  a  prairie  farm,  trained  in  a  bar- 
racks, and  graduated  a  seaman.  To  .say  that  in  the  four  years  course  at 
the  Academy  a  cadet  gets  only  about  three  hours  actual  experience  wi(h 
the  trumpet  hardly  tells  as  strongly  against  the  sailing  ship  as  against  the 
Acailemy  itself.  As  to  the  question  of  environment,  the  sea  itself  is  after 
all  the  environment  of  the  seaman.  Therefore  that  which  tends  to 
accustom  him  the  most  readily  to  the  sea  is  the  best  medium  of  early 
training.  It  is  a  familiar  truth  that  the  sailing-ship  officer  and  the 
sailing-ship  seaman  are  good  in  anything  that  swims, 

I  approach  this  subject  with  some  hesitation  because  I  am  by  nature 
conservative.  I  dislike  change  for  the  sake  of  change.  But  I  believe  that 
that  sentiment  of  conservatism,  which  has  been  general  in  the  service, 
and  which  has  been  made  the  subject  of  criticism,  was  the  very  force 
which  carried  us  through  the  disastrous  years  of  decadence  following  the 
civil  war,  and  fitted  us  for  the  great  changes  which  were  to  come  when 
the  Navy  was  to  be  rebuilt  in  steel.  Admiral  Porter  was  much  derided 
for  rigging  every  gun-boat  with  full  sail  power,  for  we  had  the  advocates 
of  mastless  ships  even  in  those  days.  But  that  sail  power  carried  our 
old  black  hulks  to  every  9ca  and  station,  and  kept  the  service  and  the 
spirit  of  the  service  alive  when  it  was  an  alternative  between  sail  and 
extinction,  when  few  cared  whence  or  how  we  came  or  whither  we  went. 
The  service  cannot  justly  be  accused  of  an  opinionated  resistance  to 
modern  conditions  when  a  change  to  such  conditions  became  possible. 
1  do  not  think  that  is  a  just  charge  against  a  service  which  has  from  its 
very  beginning  led  the  way  in  improvement  and  innovation,  whenever  it 
was  possible  and  profitable  to  do  so. 
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Now  no  belter  or  finer  man  was  ever  produced,  eitlier  ashore  of  afloat, 
in  any  sphere  of  life  of  in  any  time,  than  the  sailing-ship  seaman.  He 
existed  because  conditions  justified  and  demanded  his  existence.  He  can 
be  produced  again  only  under  conditions  which  shall  again  demand  him. 
Therefore  it  were  sesiseless  to  expect  to  revive  the  sailing-ship  seaman 
and  make  him  that  and  nothing  else.  But  the  best  traits  and  the  best 
qualities  which  he  had  can  be  revived  by  an  early  training  which  shall 
assimilate  to  the  old  conditions,  provided  that  the  service  at  large  i$  bent 
Upon  it  and  determined  that  this  is  the  best  way  of  commencing  the 
training  of  a  seaman.  I  insist  upqn  this  as  a  sine  a^a  won  of  a  revival 
of  training  under  sail.  Il  must  he  done  in  dead  earnest,  and  with  the 
firm  conviction  that  such  a  system  is  the  best  possible  school  for  seamen. 
or  It  bad  better  be  let  alone, 

If  the  so-called  training  ships  are  to  be  towed  in  and  out  of  port,  if 
they  are  to  be  crippled  with  double  topsails,  shorn  of  one-third  of  their 
sail  power,  filled  with  appliances  and  machinery  which  will  take  them  in 
tow  in  distress,  illuminate  them  with  electric  lights  like  an  excursion 
steamboat,  or  an  army  transport  in  the  presence  of  the  enemy,  keep  a 
steady  stream  of  distilled  water  trickling  in  every  apartment  of  the  ship — 
in  other  words,  if  the  displacement  which  should  go  to  power  and  effi- 
ciency as  a  sailing  machine  is  wasted  in  labor  saving  and  luxury;  and 
finally  if  these  ships  are  to  be  manned  for  a  few  months  in  the  pleasant 
season  with  a  timid  and  awkward  crew  of  landsmen,  under  ofRcers  whose 
experience  with  the  trumpet  is  limited  to  three  hours  in  four  years,  we 
may  not  look  for  a  very  large  output  of  hardy  seamen.  The  seaman 
cannot  be  raised  as  an  exotic,  nor  grown  under  gtnss. 

Up  to  1888  or  thereabouts  we  continued  to  maintain  our  squadron  of 
sailing  ships  for  apprentices.  I  commanded  one  of  these,  and  by  virtue 
of  seniority,  the  squadron  of  three.  We  cruised  constantly  in  company 
for  two  years.  I  believe  no  better,  quicker  or  more  efficient  system  of 
training  for  bqys.  and  incidentally  for  officers,  ever  existed.  It  was  de- 
liberately abandoned  when  there  was  nothing  better  to  substitute  than 
a  brick  building.  It  could  be  revived  if  the  service  were  so  determined. 
One  thing  that  impressed  me  most  strongly  in  this  system  was  the 
rapidity  with  which  it  worked,  At  the  risk  of  garrulity  I  venture  to 
recount  an  incident  of  that  cruise.  While  the  ship  was  lying  in  Hampton 
Roads  a  young  ensign  just  promoted  reported  on  board  one  morning 
for  duty.  He  was  assigned  to  deck  duty  immediately,  had  the  afternoon 
uratcb.  and  at  one  o'clock  the  ship  was  got  under  way  to  beat  out  with 
the  ebb  tide,  the  wind  being  fresh  at  S.  E.  The  tacks  were  no  sooner 
aboard  than  she  went  about,  the  executive  officer  being  still  on  deck. 
Then  the  trumpet  was  handed  to  our  youuK  friend,  who  had  had  just  the 
required  three  hours  previous  experience,  and  almost  simultaneously  the 
order  was  given  him  to  tack  again.  I  stood  behind  him  on  the  horse- 
block and  coached  him — put  the  words  of  command  into  his  mouth. 
From  a  state  of  extreme  nervousness  his  confidence  awoke  wlien  he  saw 
how  easy  it  was  when  one  knew  how,  and  when  he  realijied  that  a  trained 
and  eager  crew  was  his  own  to  command,  boatswains  mates  his  lieuten- 
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3nt£,  and  a  mighty  and  complex  machine  his  plaything.  The  second  tine 
wc  tacked  close  under  the  Thimble  Light,  and  he  hardly  needed  coaching 
at  all.  A  word  when  to  haul  the  main-yard  was  about  all.  When  that 
young  man  turned  over  ihe  deck  at  (our  o'clock  to  an  old  lieutenant,  he 
felt  himself  his  equal,  and  a  new  man.  Four  hours  on  the  deck  of  a 
sailing  ship  had  changed  him.  I  cannot  bring  myself  to  believe  that 
such  lessons  are  futile,  or  that  they  might  not  be  revived  with  profit, 
if  the  service  so  willed  and  determined. 


Commander  W,  J.  Baknette,  U.  S.  N. — I  can  add  nothing  to  the  force 
of  Captain  Chadwick's  reasoning,  for  his  conclusions  are  sound.  The 
stock  argument  against  the  sailing  ship  training  is  that  it  is  a  great  waste 
of  time,  and  that  there  is  so  much  to  learn  no  time  can  afford  to  be 
wasted. 

As  a  sailing  ship  tests  all  the  faculties  oi  the  seaman  to  the  fullest 
extent,  that  system  surely  cannot  be  time  thrown  away.  I  venture  to 
say  that  none  of  the  older  officers  who  have  had  more  or  less  square-rig 
sailing  will  be  found  on  the  side  opposed  to  this  system  of  training. 
Opposed  to  it  would  be  those  whose  opinions  had  been  formed  from 
their  practice  cruises — an  experience  too  limited  for  forming  a  sound 
judgment.  Who  then  should  be  considered  best  able  to  judge  as  to  the 
system  of  training  which  will  produce  the  best  results — those  who  have 
served  both  in  the  old  and  the  new  or  those  who  have  had  little  but 
the  new? 

I  have  yet  to  hear  any  one  say  that  the  commanding  and  executive 
officers  of  our  new  ships  have  been  unequal  to  their  duties  because  of 
their  early  training  in  sailing  ships.  When  an  officer  feels  that  he  has 
mastered  a  sailing  ship  there  is  nothing  in  the  new  Navy  that  wifl  shake 
his  confidence  in  himself  or  cause  him  any  great  amount  of  worry. 

The  English  officers  are  evidently  still  divided  on  this  subject,  though 
on  a  recent  cruise  to  the  West  Indies  I  had  the  pleasure  of  lunching  with 
three  English  captains  who  were  unanimous  in  saying  that  if  they  had 
the  selecting  of  their  first  lieutenants  they  would  always  prefer  those  who 
had  been  through  their  training-brigs. 

An  officer  who  recently  left  the  "  Saratoga  "  for  duty  on  one  of  our 
steamers  bound  tor  Manila  wrote  me  in  mid-ocean  that  they  were  struck 
by  a  hea^'y  squall  and  all  he  had  to  do  as  officer  of  the  deck  was  to  haul 
over  the  hatch-hoods  and  send  for  his  raincoat.  That  simple  statement 
tells  a  whole  story  to  thof^e  who  know  a  sailing  ship. 

If  the  sailing  ship  be  so  valuable  to  an  officer  it  must  be  in  a  like 
degree  to  the  seaman.  I  s<iy  with  Captain  Chadwick,  by  all  means  give 
us  the  sqtiarc-rigger  for  training  both  officers  and  men, 

I  am  very  glad  to  note  that  the  Department  is  following  this  systein 
so  far  as  Hes  in  its  power. 
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Lieut-Commander  A.  C  DtLi-rNGHAM,  U.  S.  N. — In  considering  the 
paper  written  by  Captatn  Chadwick,  relative  to  the  training  of  seamen, 
I  beg  to  state  that  I  agree  entirely  with  Captain  Chadwick's  views. 
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I  have  had  the  advantages  of  having  served  aboard  a  sailing  training 
ship,  and  of  being  e^tecutive  of  a  battleship  where  I  was  able  to  compare 
the  worth  of  a  sailing  ship,  with  steamboat  training. 

Training  on  a.  sailing  ship  develops  the  lad's  mental  resources,  gives 
him  independent  thj'Ught,  with  a  habit  of  looking  at  things  aboard  ship 
with  a  sailor-man's  eye.  It  develops  the  (acuity  of  considering  more 
than  one  thing  at  the  same  time,  exercising  the  mind  in  such  a  way  as 
10  broaden  the  nautical  intellect;  it  gives  ship  and  sea  habit  in  a  way  that 
no  other  service  can  do.  and  a  lad  brought  up  on  a  sailing  vessel  has  hts 
Q^utica]  faculties  so  developed  that  he  is  away  to  windward,  in  his 
efficiency  of  work  aboard  the  modern  man-of-war,  of  the  lad  who  has  not 
had  this  nauticat  training.  In  the  modern  man-of-war,  the  lad  is  lost  to 
everything  but  his  own  particular  part  of  the  ship;  he  may  be  shifted 
airound  from  one  part  of  the  ship  to  the  other,  but  he  has  rot  always 
before  him  the  whole  ship,  as  he  has  in  a  sailing  vessel,  where  in  working 
bis  part  he  sees  the  working  of  other  parts — this  gives  greater  freedom 
of  thought  in  a  greater  view,  a  broader  sphere  of  thought,  which  without 
effort  on  the  lad's  part,  develops  or  educates  the  mind  and  takes  him 
to  a  modern  ship  much  better  developed  in  character,  for  efficient  service 
in  his  fighting  sphere. 

On  a  sailing  vessel  the  lad  acquires  the  habit  of  going  from  one  thing 
to  another  to  get  a  result — from  clewlines  to  buntlines,  from  after  braces 
to  the  head  braces,  for  instance. 

By  this  habit  he  is  better  prepared  for  service  on  the  modem  ship, 
where  tn  fighting  service  he  must  go  himself  instead  of  having  to  be  led. 

The  difference  b;;twecn  a  sailing-ship-trained  lad  and  a  steamboat- 
trained  lad  is  very  apparent  aboard  our  lighting  ships. 

The  sailing-ship-trained  tad  will  rig  a  coaling  derrick,  reeve  off  and  lead 
oat  the  fall,  where  the  steamboat-trained  lad  waits  to  have  the  fall  put 
in  his  hands. 

He  has  an  alertness  and  a  quick  perception;  he  is  a  "  handy  man  " 
from  the  boat  crane  or  coaling  derrick  to  the  mechanism  of  a  machine 
gun.  In  the  turret  he  shows  the  good  results  of  his  nautical  training  on 
the  sailing  vessel,  by  his  quick  perception  and  alertness  and  readiness 
to  adapt  himself  to  circumstances. 

You  will  find  sailing-ship-trained  lads  who  can  drop  from  the  smoke 
hatch  of  a  turret  to  the  handling  room  below,  opening  always  the  proper 
valves  as  they  go  down,  displaying  the  faculty  acquired  o«i  a  sailing 
«hip,  of  being  able  to  look  ahead,  of  considering  at  the  same  instant,  the 
parts  necessary  to  make  the  whole. 

Training  on  a  sailing  ship  develops  the  lad,  physically  and  mentally. 
bfioadens  his  perceptions,  gives  him.  self-reliance  and  courage  and  broader 
views,  alertness  and  nimblene&s,  that  will  stick  to  him  forever,  no  matter 
where  he  may  serve. 

He  has  acquired  ship  and  sea  habit  more  permanently,  and  sooner, 
than  he  could  have  done  on  a  modern  fighting  machine. 

To  make  a  sailor  he  must  go  to  sea,  and  I  believe  that  sea  service  on 
a  sailing  ship  has  innumerable  advantages  over  steamboat  training. 
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Aboard  of  a  saiHngr  ship  there  is  always  the  working  of  the  ship,  if 
it  is  only  the  trimmitig^  of  sails  that  keeps  the  minds  of  the  men  on  deck 
occupied  with  thoughts  of  their  profession  and  keeps  up  an  interest  which 
becomes  lasting,  and  in  its  effects,  trains  the  mind  to  alertness  and  inter- 
est in  seaman-like  doings. 

This  is  always  the  case,  so  tong  as  the  sailing  ship  is  under  way.  but  in 
the  steamer  far  different,  after  the  anchor  is  fished,  there  is  nothing  of 
interest,  so  far  as  the  movement  of  the  ship  is  concerned.  a,nd  the  lad  under 
training  lapses  into  idleness  and  laziness,  both  of  body  and  mind,  to  be 
aroused  only  by  a  call  to  dump  ashes  or  to  trim  ventilators. 

These  qualities,  '*  courage,  resourcefulness,  activity  and  strength."  de- 
veloped in  training  on  a  sailing  ship,  are  all  elements  that  make  up  the 
character  of  the  man  we  need  for  seaman. 

Rear  Admiral  \V.  C.  Gidson.  U.  S.  N. — I  have  read  with  great  interest 
the  paper  by  Captiin  Chadwick,  U,  S.  N,.  sent  to  me  for  "  criticism  and 
opinions." 

I  agree  with  the  author  in  all  that  he  says  in  favor  of  training'  boys  in 
sailing  ships.     In  my  opinion  there  is  no  school  like  it  or  equal  to  it. 

I  cannot  say  that  I  would  go  so  Car  as  to  banish  the  steam  engine 
entirely.  In  my  own  experience  in  command  of  a  training  ship  I  found  it 
exceedingly  useful  in  reaching  port  after  a  cruise  which  had  been  length- 
ened by  unfavorable  wnds.  1  believe  that  in  a  training  ship,  steam  should 
only  be  used  for  entering  and  leaving  harbors. 

In  ships  having  steam  power  there  are  facilities  for  instructing  such 
of  the  apprentices  as  are  so  inclined  in  the  duties  of  the  engine  and 
fire  room. 


Lteut.-Commander  J,  B,  Muhdock,  U.  S.  N, — I  most  fully  agree  with 
the  views  expressed  by  Captain  Chadwtck  in  his  letter.  There  is  nothing 
like  cruising  under  canvas  to  develop  the  resourcefulness  and  general 
usefulness  we  so  much  need  in  our  service.  There  are  plenty  of  chancer 
given  for  training  specialists,  and  developing  a  man's  capacity  in  one 
direction,  but  A  general  fundamental  training  in  the  seafaring  habit  can- 
not well  be  obtained  either  in  barracks,  work.shops,  or  even  aboard  our 
men-of-war.  ,A.s  the  best  college  training  aims  al  a  general  development 
and  broadening  of  the  mental  faculties  as  a  preliminary  for  future  special 
work,  so  our  naval  training  will  be  better  if  it  rests  at  bottom  on  the 
acquisition  of  the  seafaring  method  of  life  and  thought  which  has  charac- 
terized good  seamen  since  comnierce  began.  And  if  apprentices  acquire 
this  early  in  tife,  they  will  be  vastly  better  men  for  the  service,  I  have 
always  believed  in  the  barrack  system  as  affording  the  best  means  for 
rapidly  breaking  the  recruit  into  discipline  and  to  habits  of  obedience, 
but  it  needs  a  supplement  afloat,  and  nothing  seems  so  well  adapted  to 
give  what  is  needed  as  the  sailing  ship.  When  the  apprentice  then  enters 
the  general  service  he  comes  with  the  broad  foundations  of  his  training 
well  laid,  and  is  fitted  for  any  special  training  for  which  he  may  show 
aptitude. 
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Lieut. 'Commander  E,  B.  Underwood,  U.  S.  N. — Captain  Chad  wick 
has  done  the  service  a  good  turn  in  emphasizing  the  necessity  of  sending 
our  apprenlictSf  for  their  preliminary  training,  from  the  traimng  station 
to  a  sailing  training  ship,  rather  than  to  a  steamer. 

During  this  formative  period  of  their  lives,  it  is  my  opinion  that  they 
will  derive  much  more  benefit  from  a  cruise  in  a  saiiing  vessel—a  square- 
rigger — than  fron]  one  in  a  steamer.  After  they  have  been  transferred 
to  the  battleship  or  the  cruiser,  they  are  not  too  old  to  learn  the  part  of 
their  technical  education  that  cannot  be  acquired  on  board  a  sailing 
vessel. 

What  quality  is  more  de&irable  in  a  man-of-war's  man  than  that  called 
"contempt  of  danger"?  It  must  be  obvious  that  this  hardihood  can 
better  than  anywhere  else  be  acquired  by  drills  aloft  in  all  sorts  of 
weather  in  a  sailing  ship.  For  physical  development,  too,  how  far  ahead 
arc  the  drills  aloft  when  compared  to  the  ordinary  "setting  up"  driil  of 
maitlcss  vessels. 

There  is  another  point  that  ought  not  to  be  lost  sight  of.  We  hear 
that  the  aggregate  tramp  steamer  tonnage  is  ever  increasing,  but  it  will 
be  many  years  before  the  sailing  freighter  is  driven  from  the  sea.  If, 
then,  we  should  engage  in  a  war  with  a  power  having  a  respectable 
merchant  marine,  it  is  fair  to  infer  that  we  should  find  some  sailing  vessels 
on  our  hands  as  prizes.  Great,  in  that  case,  would  be  the  necessity  of 
having  for  prize  crews  officers  and  men  skilled  in  the  management  of 
sailing  vessels.  It  ought  to  be  plain,  then,  that,  for  educational  purposes, 
our  sailing  training  ships  are  especially  valuable,  for  the  young  officer  as 
well  2S  for  the  apprentice. 

In  connection  with  this  subject,  I  would  like  to  call  attention  to  the 
desirability  of  having  the  petty  officers  and  seamen  of  the  training  ships 
picked  men,  men  that  are  sailors,  not  in  name  only  but  in  reality. 

During  the  past  two  years  I  have  served  successively  in  the  training 

ships  Alliance  and  Topcka,     The  foriiier,  long  time  in  commission,  had 

a   most  capable   crew,  one   that   it   was   a    pleasure    to    serve   with.     The 

fTopcka.  on  the  contrary,  newly  commissioned,  had  a  crew  many  of  whom 

irere  not  sailors  at  all  but  "  steamers  "  (if  I  may  be  permitted  so  to  use 

this  word),     Their  service  had  been  entirely  in  steamers  and  they  knew 

nothing  about  the  duties  of  a  seaman,  in  the  meaning  given  to  the  word 

tM,  generation  ago.     In  the   sail  and  spar  drills  of  the  early  part  of  the 

cruise,  the  attention  of  the  officers  had  to  be  occupied,  in  a  large  degree, 

with  petty  officers  and  seamen  aloft,  and  to  that  extent  the  landsmen  for 

training  were  sufferers.     It  would  seem  to  be  feasible  to  anticipate  by  a 

few  weeks  or  months  the   commissioning  of  a  training  ship,  in   which 

time  it  ought   to  be   po55.ible  to  collect  on  board  the  nearest  receiving 

ship,  either  by  enlistment  or  by  transfer  from  the  vessels  of  the  fleet. 

men  who  are.  in  the  proper  acceptation  of  the  term,  seamen. 

By  all  means,  then,  let  our  apprentices  be  given  their  early  training 
in  sailing  vessels,  and  let  these  sailing  vessels  be  given  the  right  kind 
of  crews. 
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Lieut.-Comtnander  W.  F.  Fulljvm,  U.  S.  N.— It  is  most  unfortunate  for 
the  Navy  that  the  modern  ship  has  been  habitually  referred  to  as  a  mass 
of  complicated  machinery,  a  floating  fort,  an  arsenal,  magazine,  and 
machine  shop  combined.  Quite  naturally,  the  people  at  large,  who  took 
at  these  "awful  monsters,"  these  "fighting  machines,"  with  open-eyed 
wonder,  jump  at  once  to  the  conclusion  that  the  men  to  man  and  6ght 
them  should  no  longer  be  trained  as  sailors  but  rather  as  machinists, 
gunners,  and  electricians.  And  not  a  few  naval  officers,  actuated  by  a 
praiseworthy  desire  to  keep  pace  with  naval  development,  have  been 
driven  by  the  seeming  logic  of  events  to  advocate  a  machine-shop  train- 
ing for  men-of-war's  men!  Others,  white  not  failing  to  realize  that  in 
passing  from  the  sailing  frigate  to  tlie  battleship  there  must  necessarily 
be  a  change  in  the  education  and  training  of  the  man-of-war's  man,  are 
not  so  far  deceived  as  to  favor  the  practical  abolition  of  sailors  in  the 
Navy. 

Captain  Chadwick's  treatment  of  the  subject  is  most  happy  in  th*t  he 
distinguishes  between  the  "  development  of  character  "  and  the  "  acquire- 
ment of  information  "  in  the  training  of  seamen.  And  this  very  sensible 
view  of  the  matter,  which  does  not  ignore  the  machines,  the  guns,  and 
the  dynamos,  may  serve  to  allay  the  fears  of  many  zealous  up-to-date 
naval  officers,  who,  in  their  anxious  opposition  to  all  conservative  in- 
^ueiices,  condemn  the  sailing  ship  as  a  relic  of  antiquity  and  a»  unfit 
place  to  train  recruits  for  a  modern  navy. 

Captain  Chadwick  strikes  a  "  happy  mean."  We  need  not  continue 
to  produce  sailors  of  the  old  school,  and  we  need  not  confine  ourselves 
to  machinery,  and  to  things  mechanical  in  the  training  of  landsmen  and 
apprentices,  But  we  should,  by  all  means,  endeavor  to  develop  and 
retain  that  "  handiness,"  physical  Activity,  fearlessness,  and  quickness  of 
the  eye  which  distinguished  the  old  time  sailor — qualities  which  can  be 
bred  nowhere  so  surely  or  successfully  as  in  a  full-rigged  sailing  ship. 
In  short,  let  us  keep  all  that  is  good,  get  Hd  of  all  that  is  bad  in  the  sailor, 
and  add  the  military  and  mechanical  education  that  is  necessary  to 
efficiency. 

The  "  development  of  character,"  as  Captain  Chadwick  puts  it — the  pre- 
liminary physical  and  mental  drill,  the  strictly  seaman's  training  which 
gives  us  a  quick,  athletic,  handy,  all-around  man^ — need  not  continue 
longer  than  a  year  if  we  are  pressed  for  time.  Then  we  may  send  the 
graduate  to  a  modern  cruising  ship  for  the  "  acquirement  of  informa- 
tion "  during  the  remainder  of  his  career,  He  will  quickly  learn  to  handle 
machines  and  guns,  and  when  called  upon.  Co  man  a  boat,  sling  a  stage 
over  the  side,  shin  up  a  signal  mast,  or  handle  himself  generally  in  the 
daily  routine  of  a  battleship,  he  will  be  found  superior  to  the  machine- 
shop  product  every  time.  The  moral  effect  of  even  six  months  training 
aloft  in  a  sailing  ship  will  be  lasting  and  invaluable. 

It  is  sincerely  to  be  hoped  that  Captain  Chadwick's  solution — develop 
character,  activity,  handiness  and  fearlessness,  first  in  the  young  naval 
recruit,  and  then  fiHwA  his  training  with  machines  and  guns — may  be 
acceptable  to  all  officers,  for  it  marks  out  a  neutral  ground  upon  which 
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th«  conscientious  advocates  of  two   opposing  theories   can   safety   and 
unitedly  stand  for  the  accomplishment  of  a  common  purpose, 


Licut,-Corainaji(ier  W,  L.  RoDGjias,  U.  S.  N. — I  agree  entirely  with 
Captain  Chadwick's  view^  when  he  says  that  the  old-Fashioned  training 
aloft  in  sailing  ships  produced  handy,  resourceful  and  courageous  men. 
developing  character  such  as  we  need  now.  I  doubt,  however,  whether 
we  may  hope  to  produce  such  men  by  the  old  methods  in  tl»e  present  day. 

In  the  first  place,  the  newspapers  throughout  the  country  liavc  been 
assuring  the  public  in  general  and  the  Naval  Committees  of  Congress  in 
particular  that  the  man-of-war's  man  of  to-day  is  a  product  of  education 
and  environmesit  altogether  different  from  the  heroes  of  Marryatt  and 
Cooper.  The  seed  has  fallen  on  good  ground,  and  is  bearing  abundant 
fruit.  I  understand  that  when  the  Navy  Department  urged  appropria- 
tions last  year  for  sailing  craft  for  the  training  squadron,  it  was  found 
impossible  to  make  any  impression  on  Congress,  and  I  do  not  believe 
it  can  be  done  hereafter.  Our  spars  will  last  no  longer  than  otir  present 
ships  can  carry  them.  For  a  congressman  does  not  readily  see  that  a 
good  royal  yard  man  is  particularly  fitted  to  handle  an  electrically  con- 
trolled turret.  The  idea  does  not  fit  with  his  preconceived  notions  of 
business  and  life. 

In  the  second  place  few  of  the  officers  and  none  of  the  petty  officers 
and  men  who  now  serve  as  instnictors  in  the  training  service  have 
served  on  a  smart  sailing  ship  of  the  old  type ;  they  are  not  expert  them- 
selves in  what  they  axe  expected  to  teach.  Moreover,  all  the  younger 
element,  including  officers,  men  and  apprentices,  look  on  spars  as  some- 
thing obsolete,  and  have  no  appreciation  of  the  lessons  which  may  be 
gained  from  drill  aloft  Therefore  nobody  takes  as  keen  an  interest  as 
was  formerly  the  case. 

Thus  the  best  efforts  of  captain  and  executive  cannot  develop  that 
liveliness  and  promptness  which  was  the  rule  years  ago  when  sails  were 
still  a  live  issue. 

To  try  to  maintain  a  sailing  squadron  is  to  fight  against  the  stars  in 
their  courses.  When  the  lieutenants  of  to-day  reach  command  rank  it  is 
certain  that  they  will  abjure  sails  and  any  effort  to  prolong  their  ex- 
istence in  the  Navy  will  only  make  the  transition  more  embarrassing 
when  it  is  suddenly  forced  on  us  by  the  retirement  of  our  present  wooden 
ships;  all  of  them  already  old. 

These  considerations  make  me  willing  to  accept  mastless  ships  for 
training  that  we  may  learn  how  to  get  on  when  wc  have  no  other  means 
of  dealing  with  recruits. 

We  must  find  out  how  to  make  modern  drills  produce  the  activity, 
resourcefulness  and  handiness  which  spar  drill  once  did,  but  which  none 
of  the  younger  officers  now  know  how  to  utilize  for  this  object.  Let  us 
(lien  devote  our  efforts  to  boat  drill,  under  oars  and  sail,  to  infantry;  to 
mining  and  countermining,  as  well  as  to  great  guns  and  target  practice; 
and  if  in  no  other  way,  the  3er\'ice  will  benefit  by  better  health  and  endur- 
ance than  is  usual  at  present  on  mastless  ships.     Any  one  going  from  a 
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training  ship  to  a  mastless  one  at  once  notices  the  c1ea.rer  coniplexk 
and  heartier  appearance  of  the  tccnilt^  tinder  training. 

The  drills  just  mentioned  have  never  been  developed  to  the  utmost 
our  service,  but  if  they  should  be,  there  can  be  no  doubt  that  Ote  resource 
and  intelligence  of  the  crews  would  be  developed  to  a  great  degree,  even 
if  not  fo  highly  as  with  masted  ships.  In  boat  work  exercises  under  oars 
and  sail  in  all  weathers  should  be  the  rule  in  port  and  at  sea.  When 
near  good  beaches  in  warm  climates  the  whale  boats  should  land  through 
the  surf  when  not  too  rough,  and  at  sea  "  abandon  ship  "  should  fre- 
quently be  carried  out,  making  sail  after  shoving  oH.  Infantry  dnll^| 
should  include  target  practice,  when  advancing  in  open  order,  togeiher^H 
with  tactical  work  in  the  field,  embracing  scouting  and  manoeuvring 
against  opposing  forces.  In  this  way  much  may  be  done  to  develop  intel- 
ligence and  readiness.  Liijing  dummiy  mines  and  operating  against  them 
by  dragging  and  sweeping  is  a  fine  exercise  in  seamanship. 

Altogether,  I  think,  modern  drills  offer  very  nearly  as  good  a  field  for 
development   of  character  as   the   old  ones,   after   we  shall   have   bad   a 
little  experience  in  utilizing  them   for  the  purpose.     Besides   ihey   ofifer 
the  great  advantage  that  people  think  them  useful  and  modern  and  sa^| 
take  an  interest  in  them  which  is  lacking  with  sail  drill  ^1 

It  is  unfortunate  that  with  a  force  inadequate  to  man  all  our  ships,  we 
find  it  advisable  to  absorb  such  a  large  percentage  of  it  in  training  service. 

My  observation,  both  of  apprentices  and  landsmen  under  instruction, 
leads  me  to  believe  that  the  principal  training  they  pick  up  is  in  the 
way  of  obedience,  good  manners,  cleanliness  of  person  and  of  clothing, 
together  with  a  general  idea  of  ship's  routine.  Their  knowledge  of 
seamanship  and  other  drills  acquired  at  the  same  time  is  secondary  in 
importance  to  their  itevclopment  of  habits  and  character.  I  am  of  opinion 
that  six  months  at  a  training  barracks  by  the  sea  would  teach  them  all 
this  nearly  as  well  as  if  they  were  afloat.  Then  they  should  be  transferred 
to  the  larger  ships  in  regular  service  and  take  part  in  all  the  ship's  work 
and  exercises  until  noon.  In  the  afternoon  there  should  be  special  exer- 
cises for  recruits  and  this  instruction  should  be  regular  and  progressive. 

In  this  way  the  greater  part  of  the  force  employed  in  the  training  ships 
would  become  available  to  commission  four  or  five  battleships;  for  com- 
paratively few  officers  and  petty  officers  could  manage  the  barracks, 
some  of  which  exist  even  now. 

Our  seamen  who  fought  in  1812  were  as  good  as  any;  and  they  wcnej 
trained  in  regular  cruisers  without  any  special  training  ships,  and  we  caiki 
do  as  well  now. 

The  only  difficulty  is  that  it  would  be  necessary  for  the  Department  to 
make  an  effort  to  see  that  every  ship  carrying  recruits  for  training  really 
does  give  them  the  nece.'isary  attention, 

This  is  a  real  difficulty;  for  it  must  be  acknowledged  that  the  Depart* 
mcnl's  methods  of  control  of  ships  afloat,  except  in  matters  of  the  purse, 
are  not  yet  perfected. 

It  is  interesting  as  a  matter  of  history,  to  note  how  for  a  hundred 
years  the  Department  has  been   making  earnest  efforts  to  increase  ix$ 


I 


DISCUSSION, 


285 


authority  and  contro!  in  matters  of  routine  and  administration,  and  how 
unsatisfactory  are  the  results  so  far  accomplished. 

The  reason  undoubtedly  is  that  it  has  tined  to  rule  too  exclusively 
through  regtilalions  and  correspondence,  when  it  is  absolutely  necessary 
to  keep  in  touch  with  the  Navy  and  establish  effective  supervision  by 
persotial  inspection  through  a  body  of  officers  detailed  for  the  purpose 
and  reporting  direct  to  the  Department  as  does  the  Inspection  Corps  of 
be  Army. 


Lieutenant  Geo,  R.  Clarke,  U.  S.  N. — Captain  Chadwick  has  done 
'  good  service  in  again  calling  attention  to  that  rnost  important  subject, 
the  training  of  men  and  boys.  In  the  close  attention  given  to  modern 
appliances  and  equipments,  electrical  and  mechanical,  it  is  well  not  to 
overlook  the  importance  of  this  branch  of  the  officer's  education,  the 
study  of  the  men  collectively  and  individually,  with  a  view  to  getting  the 
best  out  of  crews  on  board  our  ships.  A  neglect  of  this  study  results  in 
waiste  of  material,  so  to  speak,  in  "rubbing  men  the  wrong  way";  in 
having  a  disgruntJed,  dissatisfied  crew  in  whose  hands  the  best  equipped 
ship  is  inefficient,  or,  at  any  rate,  not  at  her  best. 

I  think  that  the  training  ships  should  have  auxiliary  steam  power  to 
enable  them  to  enter  and  leave  port,  and  to  better  follow  a  pre-arranged 
itinerary.  All  the  benefits  of  sail  drill  can  be  had  in  the  long  stretches 
at  sea.  The  manceuvrc  of  entering  and  leaving  port  is  a  drill,  not  so 
much  for  the  boy  as  for  the  officer,  Then,  loo.  it  is  important  to  keep 
the  boys  in  a  cheerful  frame  of  mind,  as  free  from  discouragement  and 
disappointment  as  possible,  Those  who  have  been  in  the  training  service 
know  that  after  a  quick  passage  across  the  Atlantic,  an  unfortunate  shift 
of  wind  may  occur  and  keep  the  ship  out  as  many  days  as  she  has  taken 
10  make  the  run  from  port  to  port.  This  has  a  most  unfortunate  effect 
upon  the  boys,  and  they  arc  the  ones  we  are  considering. 

Again,  while  it  miay  be  regarded  as  providing  for  a  remote  contin- 
gency, it  is  yet  worth  while  to  consider  the  possibility,  in  these  days  of 
"  war's  stem  (and  sudden)  alarums,"  of  a  training  squadron  being  caught 
out.  an  easy  and  tempting  mark  for  the  enemy's  cruisers.  With  steam 
power  they  would  be  far  less  helpless.  I  know  that  this  part  of  the 
^^  subject  was  often  a  matter  of  discussion  on  the  practice  cruise  of  '97, 

^H  Lieut.  John  M.  Elucott,  U.  S.  N.— 1  am  glad  to  be  permitted  the 
^Bppportunity  to  express  my  hearty  agreement  with  the  views  of  Captain 
I^^Chadwick  as  to  the  training  of  seamen, 

U  action  )s  taken  in  accordance  with  these  views,  however,  we  should 
guard  against  the  natural  economic  inclination  to  rehabilitate  old  sailing 
vessels,  or  old  type  vessel,^  which  might  be  converted  into  sailers,  for 
tfaifting  purposes.  Resourcefulness  and  handiness  in  the  sailor  need  the 
incentive  of  esprit;  and  the  latter  should  be  cultivated  as  much  as  the 
former  qualities.  Sailing  ships  for  the  training  of  seamen  should  not  be 
improvised  from  old  material,  but  should  be  newly  constructed  with  a 
riew  to  making  them  excel  in  speed,  handiness,  weatherliness,  and  modern 
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comforts  anything  of  their  class  aAoat,  so  that  thoie  who  man  them 
lake  pride  in  their  superiority  and  feel  impelled  to  put  fortli  every  effort 
to  maintain  it- 

I  would  suggest  m  connection  with  these  remarks,  that  it  niig:ht  be 
well  to  have  our  Naval  Attache  at  BeHiti.  inspect  the  Grossherzogin 
Elizabeth  now  completing  under  the  supervision  of  the  German  Training- 
ship  Society  for  the  training  ol  sailors  for  the  German  Merchant  Marine, 
I  suspect  that  on  a  somewhat  larger  displacement,  and  with  a  battery, 
she  would  be  about  what  we  need. 

Lieut.  J.  L.  Jaynb,  U.  S.  N. — Since  the  Chief  of  the  Bureau  of  Navi- 
gation and  the  Institute  have  invited  discussion  of  Captain  Chadwick's 
letter,  I  presume  that  a  general  expression  of  opinion  is  desired,  and  I 
therefore  take  the  oppoitunity  of  casting  my  vote  for  the  preliminary 
training  of  apprentices  in  sailing  ships  armed  with  modern  guns,  because 
I  believe  that  there  is  no  better  way  of  developing  certain  qualities  which 
our  modern  seamen  should  possess,  because  much  of  the  knowledge  thus 
gained  will  be  useful  to  them  in  any  ship  and  their  minds  are  thus  trained 
to  readily  grasp  the  particular  duties  required  on  any  ship,  and  because 
such  a  large  percentage  of  the  merchant  tonnage  of  the  world  is  pro- 
pelled by  sail  that  I  think  it  desirable  that  our  seamen  should  have  knowl- 
edge of  that  method  of  propulsion, 

I  think  tt  desirable  to  equip  training  ships  with  auxiliary  steam  power 
to  operate  dynamos,  ventilators,  etc.,  to  contribute  to  the  comfort  of 
their  crews.  Since  the  rapid  development  of  seamen  will  require  the 
ships  to  be  much  of  the  time  at  sea,  every  effort  should  be  made  to  make 
the  life  attractive  and  thereby  save  to  the  service  many  valuable  boys 
who  might  become  discontented  if  not  provided  with  means  of  enjoy- 
ment, I  do  not  mean  that  discipline  should  be  relaated,  On  the  con- 
trary, I  believe  that  it  should  be  strict,  for  if  apprentices  are  not  properly 
trained  in  this  respect  they  are  apt  to  give  trouble  in  the  future. 

I  think  that  the  oBieers  for  this  service,  and  especially  the  commanding 
and  executive  officers,  should  be  carefully  selected,  and,  if  possible,  only 
those  who  are  interested  in  it  detailed  for  it. 


I 

I 
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Lieutenant  A.  A.  Ackerkan',  U.  S.  N.— Captain  Chadwick's  letter  is  a 
strong  appeal  for  the  development  of  character  in  the  young  apprentice. 
The  acquirement  of  information  is  to  be  regarded  as  secondary.  The 
qualities  of  courage,  resourcefulness,  activity  and  strength  are  grand  ones. 
They  not  only  make  the  '*  handy  man"  on.  board  ship,  but  they  make 
the  ntan  in  the  highest  physical  sense,  no  matter  what  his  vocation. 

There  are  those,  however,  who  question  the  fundamental  proposition: 
Do  we  want  Jacks-of-all -trades  and  masters  of  none  on.  modern  cruisers 
and  battleships?  Don't  those  people  often  go  lo  sea  because  they  can't 
get  along  on  shore?  Isn't  the  capacity  of  the  old  salt  for  bungling 
when  he  "  overhauls  "  a  modern  gun  mount,  truly  appalling?  Are  even 
the  officers,  prepared  as  they  are  in  theory,  able  to  absorb  all  the  details 
of  a  battleship  in  a  few  months? 
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It  is  well  understood  that  gymnastics  develop  courage,  and  none  are 
more  healthful  thari  sail  and  spar  drills.  It  is  also  agreed  that  the  knowl- 
edge of  routine  work  on  s&iltng  vessels  is  of  value  to  all  who  go  to  sea.; 
as  a  preventer  if  for  nothing  else,  but  in  this  case  there  seems  no  good 
reason  for  reeving  off  the  preventer  before  any  other  rigging  is  up. 

In  our  broad  land  with  its  many  millions  of  workers,  what  percentage 
can  be  found  following  the  sea  for  a  livelihood?  Is  that  percentage  as 
great  as  in  Scandinavia,  or  Great  Britain,  or  in  the  Malay  Archipelago, 
and  do  our  people  suffer  by  contrast  in  enterprise,  resourcefulness  or 
courage?  Is  not  the  merchant  sailor  one  of  the  most  helpless  creatures 
to  be  found  in  a  great  city?  In  spite  of  the  development  of  his  character, 
does  he  either  meet  with  much  consideration  at  sea  or  tind  his  training 
help  him  in  the  jostling  crowd  on  shore? 

There  has  been  a  time  when  it  was  actually  proposed  to  keep  our 
blue  jackets  in  the  service,  like  wing-clipped  pigeons,  through  their  very 
helplessness  among  their  free  fellows  on  shore-  That  titne  of  reproach 
ti  past. 

The  modem  blue  jacket  has  not  so  much  to  do  with  the  forces  of 
nature  in  their  elemental  shape  as  he  has  with  those  of  man  in  some  of 
their  highest  and  most  complicated  forms. 

The  higher  the  standard  of  our  ratings  among  the  kindred  trades  and 
professions  on  shore,  the  more  certain  the  Navy  will  be  to  receive  full 
consideration  for  its  unquestioned  merits  and  services.  This  is  as  true 
for  the  youngest  apprentice  as  it  is  for  the  highest  officer.  The  more 
certain  too  will  parents  be  that  the  love  of  adventure  that  causes  their 
boys  to  long  for  life  at  sea.  wit]  not  result  in  years  of  wasted  time.  The 
more  certain  that  a  graduate  apprentice,  should  he  elect  to  remain  on 
shore,  will  announce  with  pride  rather  than  conceal  his  enlistment. 

We  are  all  aware  of  the  comforts  to  be  had  with  a  docile  ox-Hkc  crew 
of  men,  skilled  in  gan-lacquer  and  the  mysteries  of  bright  work,  who  will 
follow  the  routine  steadFastty  from  all  hands  to  pipe  down  with  no 
thought  of  tlie  future.  Such  a  life,  however,  once  sa^mpled  by  the  average 
young  American,  has  no  further  attractions.  We  want  our  Navy  to  be 
American,  but  Americans  as  a  people  are  intelligent  and  ambitious. 
Youth  is  commonly  thoughtless  and  lives  in  the  present,  but  it  is 
doubted  if  there  are  not  many  of  the  boys  on  our  training  ships  who  do 
not  fret  at  the  delay  and  round-about  path  to  actual  service.  There  is 
not  a  trade  in  the  land  that  is  as  wasteful  of  the  time  of  its  apprentices 
as  we  in  the  Navy ;  not  a  trade  that  goes  so  far  afield  to  teach  that  which 
is  right  at  hand. 

The  questions  may  be  asked,  are  our  apprentices  instructed  in  those 
simplicitus  of  our  ships,  injury  to  which  send  some  of  them  so  often  to 
Navy  Yards  for  repairs?  Have  they  learned  a  better  way  to  get  a  shaft 
into  its  bearing  than  by  brute  force?  Do  they  know  as  much  about  a 
hydraulic  jack  as  they  do  about  a  reef-tackle?  Can  they  loosen  a  rusted 
bolt  or  put  on  its  nut  as  well  as  they  can  make  a  Turk's  Head?  Have 
they  learned  what  to  do  with  rusted  iron  work?  Can  they  read  a  drawing 
and  follow  the  windings  of  an  electric  wire  or  drain  pipe  on  i  ship's  plan? 
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In  fact,  can  they  help  their  officers  take  care  of  the  ship,  or  is  their  very., 

ignorance  a  source  of  danger  to  the  equipment? 

It  is  bard  to  eliminate  sentiment  from  many  of  the  most  important 
questions  arising  in,  naval  administration.  The  very  cobbles  along  ibc 
road  of  the  glorious  past  seem  hallowed;  used  with  judgment  they  might 
tnend  the  way  of  the  present  but  sentiment  insists  on  sacrifice  and  would 
often  turn  them  into  stumbling  blocks.  The  realm  of  sentiment  has  no 
Jawj  it  is  a  land  of  regrets  or  enthusiasm,  often  as  unfounded  as  un- 
reasonable; still  the  man  who  never  ventures  into  it  is  scarcely  more  than 
a  machine.  So  it  may  be  with  regret;  it  should  be  at  any  rate  with 
respect  and  veneration,  that  wc  turn  from  the  worn  problems  of  past 
conditions  to  those  of  the  present. 


Lieut.  F,  A.  Tratjt,  U.  S.  N, — Having  previously  had  a  few  months'l 
service  at  the  Training  Station,  I  came  to  the  Monongahela  a  year  and 
a  halt  ago  in  doubt  as  to  the  relative  merits  of  steamers  and  sailing  ships  { 
for  the  training  of  apprentices,  but  rather  inclined  to  condemn  the  tatter. 
I  have  since  become  convinced,  however,  of  the  correctness  of  the  views 
expressed  in  Capt.  Chadwick's  letter,  and  am  glad  of  an  opportunity  to  ^m 
express  myself  in  perfect  accord  with  them.  ^H 

We  can  train  gunners  on  board  a  steamer,  but  if  we  want  the  appren-  ^ 
tice  to  become  the  sort  of  man  described  by  CapL  Chadwick  there  is  no 
doubt  in  my  mind  that  the  sailing  ship  is  better  adapted  to  the  purpose; 
nor  is  a  short  term  of  service  on  a  sailing  training  ship  anything  but 
beneficial  to  the  young  ofificer  as  well.  ^H 


Commander  Richard  Wainwright,  U.  S.  N,— No  one,  who  has  been 
trained  in  sailing  ships  and  has  seen  the  results  and  assisted  in  the  train- 
ing of  others  in  sailing  ships,  can  deny  the  great  advantage  of  such  train- 
ing in  the  formation  of  character.  The  American  seaman  is  unsurpassed 
in  adaptability,  readiness  in  emergency  and  courage.  Some  of  this  ii 
due  to  American  character,  as  the  above  qualities  are  found  to  exist  to  a 
large  extent  in  Americans  under  any  decent  training,  and  much  is  due 
to  the  training  under  sail. 

No  one  who  has  grown  up  in  the  service  when  the  motive  power  was 
mostly  sails  or  hand  power,  and  has  witnessed  the  change  to  ships  filled 
with  machinery  run  by  steam  or  electricity,  can  have  failed  to  notice  ihe 
want  of  mechanical  ability  in  the  best  American  seamen.  A  fine  old 
quartermaster  can  ruin  more  telescopes  and  binoculars  than  a  young 
apprentice.  And  the  old-fashioned  boatswain's  mate  or  quartermaster 
will  soon  wear  out  an  anchor  engine  or  gun  carriage.  An  old  seaman 
is  adaptable;  he  readily  leams  to  run  a  machine,  to  do  makeshift  repair- 
ing: but  he  cannot  run  it  economically,  he  cannot  keep  it  in  good  repair. 
He  is  a  fine  jack-of-all-trades  but  not  a  master  mechanic. 

Few  who  have  been  trained  with  sails  but  have  felt,  when  on  a  modem 
ship,  the  want  of  that  concurrence  of  eye  and  hand  called  mechanical 
ability.  The  ordinary  man  can  only  acquire  this  by  early  training  with 
tools,  and  about  machinery.     For  our  leading  petty  officers'  and  war- 
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rant  officers'  mechanical  ability  is  a  necessity.  We  look  to  our  appren- 
tice system  to  produce  these  men,  and  if  the  boys  are  not  given  early 
mechanical  training,  they  will  be  crowded  out  in  many  cases  by  those 
of  the  landsmen  training  under  the  new  system,  who  have  had  early 
mechanical  training  and  have  good  American  characters. 

To  produce  the  best  results  our  apprentices,  when  on  shore,  must  be 
trained  in  work-shops  as  w^U  as  in  boats  and  on  the  drill  ground.  When 
at  sea,  acquiring  the  sea  habit,  so  necessary  to  all  classes  of  seamen, 
they  must  be  in  ships  with  modem  machinery.  They  should  be  on  ships 
with  sail  power,  when  possible,  so  that  the  polish  of  the  sailor  can  be 
added  in  forming  the  character  of  the  seaman. 

I  believe  that  with  ships  containing  modern  machinery,  but  also  square- 
rigged,  the  apprentice  can  gain  a  valuable  amount  of  sailorizing  without 
detracting  from  his  mechanical  knowledge. 

The  modem  seaman  must  have  mechanical  ability,  and  must  acquire 
it  by  early  training.  The  formation  of  his  character  can  be  greatly 
assisted  by  some  training  with  spars  and  sails.  The  acquirement  of 
knowledge  and  the  formation  of  character  must  go  together,  hand  in 
hand. 


IcamuvBTWD.i 

V.   S.   NAVAL  INSTITUTE,   ANNAPOLIS,   MD. 


AN  ADDRESS  DELIVERED  BEFORE  THE  NAVAL 
WAR  COLLEGE,  NEWPORT,  R.  L* 

By  the  Hon,  Frank  Warren  Hackett,  Asst.  Secy,  of  the  Navy. 


Mr.  President  and  Gentlemen  of  the  War  College; 

A  year  ago  the  honor  and  pleasure  were  mine  of  coming  here, 
as  a  messenger,  bringing  to  you  the  hearty  greetings  of  the 
Navy  Department.  To-day  I  am  the  bearer  of  like  good  cheer, 
I  trust  that,  in  order  to  be  regarded  as  in  some  sense  an  old 
friend,  I  need  not  be  driven  to  the  expedient  of  reminding  you 
that  during  the  interval  we  have  stepped  from  one  century  into 
another.  At  all  events,  I  can  assure  you  that  the  Secretary  of 
the  Navy  and  those  associated  with  him  note  with  increasing 
sa.tisfaction  all  that  your  faithful  labor  is  accomplishing  at  the 
War  College. 

The  enterprise  is  now  well  beyond  the  stage  of  experiment. 
Its  friends  can  have  no  fears  for  the  future. 

Seventeen  years  have  passed  since  the  first  steps  were  taken 
to  bring  into  being  an  Institution  that  should  provide  for  the 
*'  higher  education  "  of  officers  of  the  Navy,  During  its  early 
struggle  for  existence,  the  Naval  War  College  met  and  dissi- 
pated that  cloud  of  prejudices  which  is  almost  sure  to  envelope 
a  project  in  its  nature  novel  and  experimental  The  College 
has  survived  for  the  reason  that  faith  has  been  kept  with  the 
promises  of  those  who  stood  as  its  sponsors. 

Already  how  excellent  is  the  record.  How  clearly  do  we  now 
see  that  the  work  done  within  these  walls  lifts  the  officer  into  a 
higher  atmosphere,  broadens  his  conceptions,  and  brings  him 


*  At  the  annual  opening,  June  3,  190T. 
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distinctly  nearer  to  that  ideal  standard  of  develapment  which  it 
has  ever  been  the  aspiration  of  the  American  Navy  to  attain. 

Tlie  hour  and  the  place  are  propitious  for  an  expression  of 
grateful  acknowledgment  to  the  accomplished  oflfieer  and  gentle- 
man to  whom  belongs  the  honored  title  of  the  founder  of  the 
Naval  War  College.  His  long  and  busy  career  has  been  charac- 
terized at  every  step  by  an  ardent  desire  to  improve  and  elevate 
the  profession  which  he  so  conspicuously  adorns.  In  the  exer- 
cise of  a  foresight  of  the  highest  order,  this  true  type  of  an 
American  sailor  "  turned  to "  (if  I  may  borrow  Jack's  handy 
phase)  and  brought  to  bear  upon  those  in  authority  such  force 
of  argument,  and  such  well-directed  energy,  that  Congress  en- 
acted the  desired  legislation  and  gave  to  the  country  a  Naval  War 
College,  the  first  institution  of  the  kind  that  the  world  has  ever 
known. 

It  was  the  dawn  of  new  era  for  the  Navy. 

To  our  good  friend  likewise  is  credit  due  that  the  institution 
was  established  where  it  should  be — here  in  this  historic  harbor, 
a  locality  as  affluent  of  advantage  as  it  is  of  delights. 

To  the  founder  and  constant  helper  of  the  War  College,  Rear 
Admiral  Stephen  Bteecker  Luce,  we  extend  a  tribute  of  praise 
and  sincere  thanks.  We  persuade  ourselves  that  Time  likes  to 
deal  gently  with  him,  so  that  the  War  College  may  still  look  for 
counsel  to  its  Nestor  during  many  a  year  to  come. 

What  the  college  is,  what  its  aims  and  purposes,  and  to  what 
extent  it  may  claim  to  have  answered  the  hopes  of  those  who 
from  the  first  have  believed  in  it,  is  to  be  taken,  I  assume,  as 
lairly  well  known  to  all  from  cadet  to  admiral. 

But  it  is  not  alone  officers  of  the  Navy  who  are  watching  with 
interest  what  you  do  here.  That  our  ships,  with  their  comple- 
ment of  officers  and  men,  shall  be  kept  always  at  the  highest 
point  of  efficiency,  ready  upon  the  instant  for  war,  is  an  object 
of  concern  to  every  citizen  in  the  land. 

We  need  not  apprehend  that  the  day  shall  come  when  an 
American,  whether  living  on  the  coast  or  far  inland,  is  indiflferent 
to  the  status  of  his  Navy.  The  people  are  alive  to  what  you  are 
doing  here.  They  are  well  aware  how  much  to  them  your  work 
signifies  of  protection  and  security.  They  recognize  the  fact 
that  it  is  for  them  that  the  War  College  opens  its  doors  to  annual 
classes;  for  them  that  the  trained  mind  is  still  further  disciplined, 
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made  more  alert,  more  resourceful,  more  familiar  with  the  condi- 
tions and  problems  of  actual  war. 

Since  the  development  of  our  naval  strength  must  rely  upon 
the  influences  of  an  enlightened  public  opinion,  we  welcome  the 
opportunity  aflforded  by  the  annual  opening  of  the  course  thus  to 
remind  tlie  country  at  large  of  the  results  here  attained. 

The  fact  that  the  people,  one  and  all,  look  upon  their  Navy  with 
affection  is  to  be  attributed  to  something  more  than  sentiment. 
To  be  sure,  the  sea  and  what  is  done  upon  it  has  in  every  age 
laid  a  spell  upon  the  imagination  of  man.  Allow  for  this  subtile 
agency,  there  yet  remains  on  all  sides  a  conviction  that  American 
valor  and  prowess  on  the  ocean  are  racial  in  origin;  that  it  is  to  be 
counted  on  as  a  natural  outcome  of  free  institutions  such  as  ours. 
The  support  ungrudgingly  given  by  the  country  to  its  naval 
establishment  furnishes  to  every  officer  and  to  every  enlisted  man 
an  incentive  to  do  his  utmost  to  make  the  service  worthy  of  public 
confidence  and  pride. 

But  how  is  an  officer  to  do  his  utmost?  To  ask  the  question 
is  to  bring  us  to  the  consideration  of  what  is  submitted  as  the 
leading  thought  of  this  address,  namely,  that  every  officer  of  the 
Navy  for  the  period  of  his  active  service  should  undergo  a  con- 
tinuing process  of  education  and  training — not  partial  and  fitful, 
but  without  remission. 

Were  you  at  this  moment  to  confront  me  with  the  query.  What 
ought  an  officer  of  the  United  States  Navy  to  be?  I  should  refer 
you  to  the  text  of  a  letter  penned  by  as  great  a  man  as  ever 
sailed  under  any  flag,  [ohn  Paul  Jones.  It  bears  date  September 
^4>  ^775'  ^^d  '5  addressed  to  Mr.  Hewes,  of  the  Provisional 
Marine  Committee  of  the  Continental  Congress,  Read  this  re- 
markable letter,  and  you  are  advised  of  precisely  those  qualifica- 
tions that  a  naval  officer  should  possess.  Its  concise,  direct  terms 
are  for  all  time.  The  description  stands  forth  just  as  apt  and 
as  sufficient  at  this  hour  as  it  was  when  the  author  wrote  it. 

Let  me  add  in  passing,  that  readers  of  the  recently  published 
Life  of  John  Paul  Jones,  by  Mr.  Buell,  cannot  too  warmly  thank 
that  writer  for  his  industry  in  bringing  to  light  new  material,  and 
his  skill  in  revealing  to  us  the  grand  proportions  of  the  man  of 
whom  he  writes.  Hitherto  the  world  had  known  Paul  Jones 
simply  and  exclusively  as  a  sea  fighter,  the  foremost  of  any  age. 
L     We  now,  and  most  of  us  for  the  first  time,  see  in  him  a  statesman, 
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a  diplomat  of  rare  ability,  and  an  accomplished  man  of  the 
world.  At  last  an  adequate  conception  of  our  hero  being  thus 
presented  to  his  countrymen,  it  would  be  an  act  of  tardy  justice 
to  set  up  at  Washington  a  meimorial  of  John  Paul  Jones,  where 
as  yet  none  exists.  Surely  his  statue  deserves  to  occupy  a  place 
of  honor  at  the  Navy  Department. 

Much  in  the  same  way,  were  reasons  to  be  demanded  of  me 
for  maintaining  the  Naval  War  College,  I  should  bid  the  ques- 
tioner turn  to  the  report  of  a  board  appointed  by  Secretary 
Chandler,  May  3,  1884,  to  deal  with  the  subject.  This  document, 
which  is  to  be  found  in  the  Report  of  the  Secretary  of  the  Navy 
for  1885,  is  signed  by  Commodore  S,  B.  Luce,  Commander  W. 
T.  Sampson,  and  Lieutenant  Commander  C.  F.  Goodrich.  The 
board  did  their  work  well.  Their  report  sets  forth  the  need  of 
an  institution  such  as  this,  and  briefly  outHnes  the  scope  of  what 
it  might  hope  to  compass.  The  thought  occurs  that  you  may 
do  worse  than  to  put  a  copy  of  this  instructive  paper  into  the 
hands  of  each  newcomer  upon  his  reporting  here  for  duty. 

Here  one  finds  a  school  where  facilities  are  offered  for  that 
broader  training  which  is  demanded  of  those  having  in  charge 
our  modern  ships  of  war.  In  days  gone  by,  it  used  to  be  taken 
for  granted  that  the  attainment  of  high  rank  meant  that  the 
culminating  point  of  skill  and  efficiency  had  been  reached.  They 
were  indeed  grand  old  sailors.  Masters  of  seamanship,  they  dis- 
played a  tact  in  the  handling  of  men  that  was  the  perfection  of 
discipline.  They  enjoyed,  all  of  them,  an  extensive  acquaintance 
with  foreign  countries,  and  knew  something  of  their  own,  along 
the  seaboard.  Their  varied  experience  afloat  and  ashore  (in- 
cluding a  list  of  supposed  hardships  which  they  went  through  as 
youngsters)  brightened  their  faculties,  and  created  the  type  of  the 
American  naval  officer,  able,  accomplished,  always  brave,  such  as 
no  country  in  the  world  has  surpassed.  AH  honor  to  the  memory 
of  these  gallant  men. 

But  the  day  of  these  men  is  not  our  day.  Alike  in  business, 
in  professional  life,  in  aflfairs  of  state,  or  in  the  art  of  war,  a  spirit 
of  change  has  done  its  work,  and  much  once  thought  indispen- 
sable has  now  been  discarded  as  outgrown.  Could  Paul  Jones, 
or  Truxton,  or  Perry,  or  Decatur,  come  back  to  !ife  and  set  foot 
upon  one  of  our  armored  battleships,  he  would  indeed  be  lost  in 
wonder.     Boundless  would  be  his  surprise  at  learning  to  what 
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extent  the  faculties  and  attainments  of  a  commanding  officer  are 
taxed  to  answer  the  demands  of  his  position.  We  are  safe  in 
saying  of  the  navat  officer  of  the  present  period  that  he  must 
know  more  things,  and  know  them  accurately,  too,  than  was  ever 
demanded  of  him  who  trod  the  quarter  deck  half  a  century  ago. 
New  problems  present  themselves  for  solution,  and  some  of  the 
graver  ones  you  deal  with  here  ait  the  War  College. 

As  for  education  in  general,  I  confess  there  is  a  strong  tenipia- 

>n  to  discourse  upon  so  attractive  a  topic.  It  has  always  been 
the  fashion,  and  probably  it  always  will  be.  to  talk  more  or  less 
about  education.  Now  and  then  somebody  of  exemplary  pa- 
tience tries  to  fathom  the  subject,  but  we  seldom  hear  that  he 
meets  with  any  great  success. 

As  early  as  1644,  John  Milton  had  composed  his  brief  Tractate, 
condemning  the  methods  of  education  then  in  vogue  at  the  uni- 
versities. But  the  production,  with  alt  the  author's  learning, 
offered  scarcely  a  suggestion  that  was  of  practical  use;  though, 
happily,  it  has  enriched  literature  by  the  noblest  definition  of 
education  that  can  be  conceived;  "  I  call  a  complete  and  gener- 
ous education  that  which  fits  a  man  to  perform  justly,  skilfully, 
and  magnanimously  alt  the  c^ces,  both  public  and  private,  of 
peace  and  war." 

Jc^n  Locke,  in  his  "  Thoughts  Concerning  Education."  gave 
much  excellent  advice  that  some  of  our  colonial  ancestors  might 
well  have  thanked  him  for.  About  a  century  later,  Pcstalozri 
advanced  a  plausible  theory  or  two  that  brought  him  numerous 
followers;  while  Lancaster,  long  afterwards,  undertook  to  tell 
our  grandfatheTs  hOTik-  to  manage  their  children.  Of  living 
writers,  an  essay  of  Herbert  Spencer  yields  food  for  profitable 
reflectioiL 

After  the  pTinting  of  so  many  books,  and  after  so  much  dis- 
cussion, one  might  imagine  that  the  leading  principle*  of  educa- 
tion would  be  found  subitantiaJly  reduced  to  a  science.  Not  at 
all.  Parents  and  goardaam  are  gotn^  ahead  timidly  now,  much 
as  they  did  in  former  tjnics;  while  the  average  boy  or  girl  re- 
maios  as  much  of  a  puzzle  as  ever.  For  a  while  we  try  new 
methods,  and  then  set  tbero  aside  foi  others.  They  in  t«m  have 
to  give  place  to  something  else  that  allurcB  with  a  promise.  Stillt 
out  from  all  tluM  partial  success  and  failure  there  has  come  a 
iduoiD  not  witboiot  vahie.    The  schoolmaster  manages  some* 
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how  to  keep  a  little  in  advance  of  his  pupil,  apparently  reconciled 
to  the  prospect  that,  provided  he  live  long  enough,  he  is  sure  to 
be  looked  upon  as  old-fashioned. 

I  venture  to  say  that  there  may  be  someone  present  who,  by 
an  effort  of  memory,  can  recall  a  phrase  once  applied  to  young 
ladies  at  a  boarding  school,  or,  as  is  was  customary  to  style  it, 
"  seminary."  This  phrase  has  dropped  out  of  currency,  but 
when  it  prevailed  people  used  to  say  of  the  young  woman  that 
she  was  engaged  in  "  finishing  her  education."  For  myself,  I 
chiefly  remember  the  expression  because  of  a  reply  attributed  to 
Doctor  Wayland,  an  educator  of  eminence  in  his  day.  It  is  re- 
lated, I  believe,  of  the  Doctor  that  at  the  close  of  certain  gradua- 
tion exercises  a  young  lady  came  up  to  him  and  exclaimed; 
"  Congratulate  me,  Doctor  Wayland,  for  I  have  finished  my 
education/'  '*  Have  you  indeed,  my  child?  "  said  the  good  man, 
smiling,  "  you  are  more  fortunate  than  I,  for  I  am  just  beginning 
mine." 

Now  that  we  have  a  Naval  War  College,  who  would  dream  of 
saying  of  a  captain,  or  of  a  rear-admiral,  that  he  has  "  finished 
his  education." 

In  prescribing  a  plan  in  the  nature  of  a  curriculum,  the  Col- 
lege has  kept  in  view  one  cardinal  proposition;  Success  in  war 
lies  in  preparation,  A  simple  truth,  so  simple  indeed  that  you 
may  call  it  commonplace,  if  you  like.  But  a  maxim  may  go 
unchallenged,  and  yet  fail  to  impress  itself  upon  the  hearer  at  the 
moment  he  should  be  governed  by  it 

Being  ready  signifies  something  beyond  the  ability  to  get  your 
ships,  guns,  and  men  at  the  place  you  want  them,  the  very  hour 
you  want  them.  It  means  the  presence  on  board  of  a  master 
mind,  that  knows  how  to  use  this  force  to  the  highest  advantage, 
the  one  man  who  can  get  out  of  it  the  greatest  power  wherewith 
to  defeat  and  crush  the  enemy.  A  master  mind  does  not  find  its 
way  to  supreme  command  haphazard.  Training  and  hard  think- 
ing bring  it  about.  To  have  such  a  captain  close  at  hand— this 
is  preparation :  this  is  what  it  is  to  be  ready. 

Only  let  us  be  prepared,  the  world  takes  notice,  and  here  we 
gel  one  of  the  very  few  conditions  upon  which  a  go»vemment  can 
rely  for  conserving  peace. 

The  N«\7\  a  body  of  highly  trained  officers,  is,  it  can  not  too 
earnestly  be  declared,  sincere  in  hoping  that  a  state  of  peace  may 
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long  continue.  It  is  doubtful  if  the  service  contains  a  single 
individual  of  the  right  spirit  who  does  not  stand  ready  to  approve 
of  any  well-considered  plan  which  promises  to  render  the  possi- 
bility of  war  more  and  more  remote. 

You  who  enter  upon  the  course  now  opening  do  so  animated 
by  a  desire  for  peace.  True,  you  but  obey  a  natural  instinct 
when  you  seek  to  perfect  yourselves  in  the  lesson  of  being  ready. 
It  is  the  first  duty  you  owe  to  your  profession  and  to  the  country. 
Still,  you  would  have  it  understood  that  the  moving  impulse  is, 
that  our  naval  strength  be  kept  in  such  a  state  of  instant  effi- 
ciency that  no  power  will  hastily  provoke  war  with  the  United 
States. 

The  American  people  cherish  good  will  toward  all  other 
powers,  and  value  a  like  good  will  in  return.  But  we  perfectly 
comprehend  of  what  vital  moment  it  is  that  every  other  power 
be  impressed  at  all  times  with  a  wholesome  dread  of  having  the 
United  States  for  an  enemy.  To  this  end,  peace-loving  as  we 
are,  we  have  announced  it  to  be  our  settled  policy  to  maintain  a 
powerfully  equipped  Navy. 

The  people  mean  that  in  ships  and  guns  the  United  States  shall 
hold  its  rightful  position.  They  never  will  tolerate  that  our 
seagoing  force  fall  into  an  inferior  rank  among  the  navies  .of  the 
world.  The  largest  measure  of  safety,  they  firmly  believe,  rests 
with  that  country  whose  naval  authorities  can  put  the  better 
brain  upon  the  bridge. 

Holding  this  high  purpose  in  view,  you  assemble  here  that 
you  may  engage  in  the  task  of  educating  yourselves ;  for  this  is  a 
college  without  professor  or  text-book.  All  are  students.  You 
are  to  learn  something  of  naval  tactics  and  naval  strategy,  You 
will  listen  to  lectures  upon  naval  history,  upon  international  law, 
and  like  topics ;  some  of  you  wilt  prepare  and  read  papers  dealing 
with  naval  campaigns;  you  will  point  out  and  discuss  the  causes 
of  success  or  failure  attending  naval  operations;  of  our  own  and 
of  other  powers. 

But  the  unique  feature  of  the  course  is  what  is  known  as  "  the 
war  game."  Here  one  finds  out  empirically  into  what  sort  of  a 
situation  he  is  likely  to  be  precipitated  in  the  event  that  war  shall 
suddenly  come  upon  us.  It  sets  a  man  to  thinking  what  he  had 
better  do  about  it.  When  an  officer  goes  away  at  the  end  of  the 
course  he  carries  with  him  a  new  stock  of  ideas.     Later,  upon 
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taking  command  of  a  ship,  there  would  seem  to  be  no  reason 
why  he  may  not  improve  the  opportunity  to  impart  some  of  these 
ideas  to  junior  ofl^ers.  In  this  way  the  influence  of  the  Naval 
War  College  may  be  exerted  in  numerous  directions.  ■ 

The  sinking  of  Cervera's  fleet  was  not  the  execution  of  a  plan 
suddenly  inspired.  On  the  ccwitrary,  that  memorable  July  fore* 
noon  saw  wrought  out  that  which,  in  its  beginning  at  leastj  was  ■ 
rehearsed,  so  to  speak,  in  these  very  halls.  An  incident  that  OC' 
curred  not  long  after  the  close  of  the  war  serves  to  illustrate  my 
meaning.  Rear  Admiral  Sampson  happening  to  be  here,  saw 
suspended  on  the  wall  a  large  chart  of  the  Cuban  coast.  It  bore 
certain  marks  that  denoted  the  movements  of  war  vessels.  The 
Admiral  took  it  to  be  a  chart  that  had  recently  been  prepared  for 
the  purpose  of  illustrating  certain  features  of  the  Spanish  war. 
It  turned  out,  as  a  matter  of  fact,  that  he  was  looking  at  a  work- 
ing model  that  had  been  put  to  use  two  years  before  the  war  in 
the  study  of  an  imaginary  campaign  against  Spain. 

So,  too,  the  contingency  of  scouting  in  the  West  Indian  waters 
during  supposed  hostilities  with  Spain  had  not  been  neglected. 
For  the  purpose  two  rooms  were  occupied.  An  officer  in  each 
room  represented  a  contending  force.  Each  started  with  a  like 
knowledge  of  the  number,  character,  and  the  assumed  disposi- 
tion of  the  ships  of  the  other.  Each  did  the  best  he  could  to  fix 
the  whereabouts  of  his  opponent.  On  a  signal  work  was  stopped 
and  the  officers  compared  results.  It  is  told  of  one  accomplished  ■ 
comrnander  whose  ship  did  invaluable  service  as  a  scout  on  the 
Cuban  coast,  that  while  thus  engaged  he  found  the  work 
strangely  familiar,  and  said  of  it:  "  Why,  it  seems  as  though  I 
am  sure  later  on  to  hear  Taylor's  bell." 

Another  illustration  of  the  benefits  of  the  instruction  here  wiJl, 
I  think,  interest  you.  You  will  recall  the  fact  that  during  the 
Spanish  war  Rear  Admiral  Remey  served  on  board  the  Lan- 
caster, a  station  ship  at  Key  West.  The  Admiral  was  the  center 
of  communication  between  the  Navy  Department  and  our  fleet 
in  the  West  Indies.  How  well  he  performed  that  duty  you  need 
not  be  told.  An  officer  of  Admiral  Remey 's  staff  is  quoted  as 
having  said  of  the  work  in  the  Admiral's  office,  that  it  "was  m 
exactly  like  the  work  during  one  of  the  War  College  war  games ; 
and  that  no  study  could  have  better  fitted  one  for  the  real  thing." 

Were  nothing  else  to  be  gained  from  a  season  spent  at  the 
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College,  the  participant  in  tlie  game  of  war  grows  accustomed. 
to  approach  a  problem  in  maneuvers  or  strategy  with  same 
degree  of  confidence.  He  gains  here,  as  he  could  nowhere  else 
gain,  a  familiarity  with  many  of  the  conditions  of  actual  conflict. 
In  other  words,  an  emergency  does  not  overwhelm  him  with  sur- 
prise. More  than  this,  the  experience  affords  him  an  insight 
into  what  nine  times  out  of  ten  the  enemy  is  likely  to  do. 

We  may  go  a  step  farther  and  say  that  it  is  among  the  possi- 
bilities that  some  daring  mind,  kindled  here  with  ambition  to 
surpass  his  fellows,  may  one  day  conceive  of  an  original  idea  in 
naval  tactics,  the  realization  of  which  will  give  to  hts  country  a 
tremendous  advantage. 

The  United  States  in  enlarging  its  borders  and  taking  to  itself 
foreign  possessions  has  indeed  assumed  a  grave  responsibility. 
To  the  Navy  is  largely  due  their  acquisition.  Upon  the  people 
of  these  distant  islands  we  are  conferring  the  blessings  of  good 
government.  For  their  protection  and  welfare  we  shall  con- 
tinue to  look,  in  a  large  measure,  to  the  Navy.  Nor  shall  we  be 
disappointed. 

Never  before  in  time  of  peace  have  there  been  held  out  to 
officers  of  the  Uoited  States  Navy  opportunities  so  inviting  to 
do  good  and  lasting  service  to  their  country. 

Let  the  standard  of  the  Naval  War  Ctrflege  be  maintained. 
Then,  when  war  comes,  and  the  people  turn  to  their  Navy,  it 
will  be  with  perfect  confidence  that  its  deeds  shall  deserve  well 
of  the  Republic 
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EXPLANATION  OF  COURSE  AT  THE  NAVAL  WAR 

COLLEGE.* 

June  4,  J901. 
By  Capt.  F.  E.  Chadwick,  U.  S.  N..  President  of  War  College. 


*  It  is  considered  not  out  of  place  to  say  some  words  to  those 
who  have  not  been  here  before  regarding  the  object  of  the  Col- 
lege and  its  work,  as  there  is  not  even  among  all  of  us  in  the 
service  a  clear  understanding  regarding  these,  It  is  necessary, 
in  making  an  explanation  of  its  purposes,  to  touch  upon  the  study 
of  the  art  of  war  in  general ^  and  say  something  of  what  has  been 
done  by  other  nations  looking  to  the  education  of  their  officers 
and  their  preparation  for  war. 

I  think  we  may  grant  that  war  is  the  largest  and  most  difficult 
business  in  which  any  one  can  engage.  It  is  always  the  disrup- 
tion to  some  degree,  and  sometimes  in  their  entirety,  of  all  our 
social  forces  and  conditions,  and  a  clearing  of  the  way  for  their 
reconstruction.  It  is  the  letting  loose  of  the  social  volcano,  and 
the  guidance  of  these  gigantic  forces  is  principally  the  province 
of  the  Admiral  and  the  General.  If  study  and  experience  are 
necessary  in  banking,  in  administering  a  governmental  depart- 
ment, or  a  great  system  of  railways,  it  is  naturally  the  part  of 
wisdom  to  suppose  that  they  may  be  good,  in  fact,  necessary, 
in  this  business  of  war,  which  is  so  much  greater  than  any  which 
can  fall  to  our  civilian  brother.  It  would  seem  that  the  statement 
should  be  axiomatic,  but  the  great  mass  of  military  men  are  un- 
questionably loth  to  accept  it  in  practice.    However  willing  they 

*  Opening  address  delivered  by  the  President  of  War  College,  June  4, 
1901. 
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may  be,  if  pinned  down  to  the  point  to  admit  the  trutli  of  what  is 
just  said,  their  habit,  at  least  in  general,  is  to  allow  it  no  weight 
whatever.  We  usually  go  on  in  the  routine  of  the  service,  doingi 
what  comes  to  our  hands  to  do,  hoping  that  when  the  time  comes 
to  beat  an  enemy,  we  shall  be  ready  and  able  to  do  so  by  the  gift 
of  God  which  comes  to  tis  by  steady  advancement  through  the 
grades  of  the  service. 

But  all  experience  is  against  this;  there  have  been  certain  great 
masters  in  our  profession,  some  half-dozen  of  the  foremost  rank; 
and  though  we  do  not  know^  overmuch  of  the  views  and  habits  of 
study  of  most,  we  know  very  thoroughly  those  of  Napoleon,  the 
greatest  of  them  all;  and  no  one  can  be  more  emphatic  in  regard 
to  the  value  of  the  study  of  the  work  of  those  who  had  preceded 
him ;  and  there  is  no  question  that  he  himself  was  a  most  diligent 
student,  genius  as  he  was.  If  such  a  man  thinks  study  necessary, 
how  much  more  needful  is  it  for  those  who  are  not  geniuses, 
and  who  must,  therefore,  depend  upon  the  principles  which 
govern  our  business.  For  there  are  such  principles.  War  is 
not  a  haphazard  game  any  more  than  the  great  game  of  com- 
merce. It  requires  the  study  of  conditions,  means,  appliances, 
and,  above  all,  that  study  of  lines  and  bases  of  operation  which  is 
known  as  strategy.  The  first  complete  and  methodic  dealing 
with  this  great  subject  was  the  epoch-making  work  of  Jomtni, 
which  has  become  a  classic  and  which,  though  it  has  had  many 
successors,  still  stands  in  the  front  rank. 

When  we  look  over  the  field  covered  by  the  art  of  war,  as 
tabulated  by  Jomini,  I  think  there  is  no  one  who  will  say  that 
there  is  no  place  or  need  in  our  profession  for  a  college  for  the 
particular  study  of  war  as  an  art.  He  divides  this  into  six  diS' 
tinct  parts; — 

1.  Statesmanship  in  its  relation  to  war. 

2.  Strategy,  or  the  art  of  properly  directing  masses  upon  the 
theatre  of  war,  either  for  defence  or  invasion. 

3.  Grand  Tactics. 

4.  Logistics,  or  the  art  of  moving  armies. 

5.  Engineering — the  attack  and  defence  of  fortifications. 

6.  Minor  Tactics. 

Though  Jomjni  only  touches  upon  maritime  aflfairs  "  to  be 
taken,"  as  he  says,  "  in  connection  with  maxims  of  descents,"  hit 
treatment  of  his  main  subject  applies  in  principle  to  fleets  as  well 
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as  armies.  The  fleet  is  simply  an  army  moving  with  much 
greater  rapidity  than  land  forces.  Its  supply  and  maintenance 
involve  the  same  considerations,  and  it  is  extraordinary  that  so 
great  and  original  a  mind  as  that  of  Jomini  should  not  have 
grasped  the  more  essential  facts  connected  with  command  of  the 
sea.  It  is  the  great  pride  of  this  College  that  it  was  the  instru- 
ment of  bringing  before  the  world  the  views  now  accepted  by  all, 
of  the  overpowering  influence  of  the  army  of  the  sea  as  con- 
trasted with  that  of  the  army  of  the  land.  It  was  the  great  mind 
of  Mahan  which  accomplished  this  revolution,  giving  sea  power 
its  logical  supremacy  in  the  minds  of  men  which  we  can  now  all 
see  it  has  always  had  in  actuality.  Had  this  College  never  had 
any  further  outcome:  had  it  stopped  with  this  result  alone,  its 
establishment  would  have  been  justified  many  times  over. 
Mahan's  work  in  giving  naval  power  its  just  due  has  had  a  revo- 
lutionizing effect  in  international  policies.  It  is  not  loo  much  to 
say  that  no  event  in  the  latter  half  of  the  XlXth  century  did 
more  to  direct  the  world  of  statesmanship  into  new  lines  of 
thought  than  these  great  works  of  an  oflficer  of  our  Navy,  and  I 
do  not  think  the  weight  which  this  College  had  in  directing  his 
own  thought,  and  in  the  production  of  his  great  works  which 
were  first  produced  as  lectures  before  the  College,  and  as  the 
natural  outcome  of  his  duties  here,  should  be  lost  sight  of. 

Administrative  reforms  with  us  work  slowly.  The  Naval 
Academy  had  to  be  forced  upon  the  service.  I  myself  was  on 
duty  there  with  an  officer  (and  it  was  only  twenty-six  years  ago) 
who,  when  he  took  up  the  duty  of  superintendent,  was  an  utter 
disbeliever  in  its  utility,  I  had  this  from  his  own  lips,  when  he 
assured  me,  however,  that  he  had  now  seen  enough  of  it  to 
change  his  mind.  We  have  been  more  than  a  hundred  years  in 
bringing  about  the  establishment  in  the  Navy  Department  of  a 
Bureau  of  Personnel,  thus  gathering  into  one  section  of  the 
Department  nearly,  but  not  quite  as  yet,  all  things  military,  and 
we  have  been  more  than  a  hundred  years  in  establishing  a  Gen- 
eral Staff,  which  I  hope  is  now  accomplished  in  the  triune  organi- 
zation of  the  General  Board,  the  War  College  and  the  Intelligence 
Office,  For  the  great  province  of  this  College  is  not  so  much 
in  the  work  of  the  summer's  course  as  its  studies  in  General  Staff 
work,  with  which,  of  course,  the  summer's  work  on  the  General 
problem  is  in  tine. 
21 
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Going  back  to  Jomini's  tabulation  of  the  art  of  war  into  si 
parts,  the  first  of  these,  it  will  be  noted,  is  the  great  field  of  stale. 
manship.  under  which  he  brings,  among  other  matters,  militarf. 
policy  and  military  statistics  and  geography.     Under  the  first- 
mentioned  he  embraces  all  the  combinations  of  any  projected  war, 
except  those  relating  to  diplomacy  and  strategy,  including  the 
passions  of  the  nation  to  be  fought,  its  military  system,  its  imme-,« 
diate  means  and  reserves,  financial  resources,  character  of  govern- ^B 
menl,  the  characters  and  military  abilities  of  the  commanders  of 
their  armies,  the  influence  of  cabinet  council  or  councils  of  war 
upon  their  operations,  the  system  of  war  in  favor  with  their  staff, 
the  military  geography  and  statistics  of  the  State  to  be  invaded. 

I  would  beg  to  recall  how  much  we  would  have  given  in  our 
own  little  war  with  Spain  for  thorough  and  accurate  information 
regarding  that  which  I  have  just  quoted.  There  is  no  need  to 
dwell  upon  the  importance  of  such  knowledge  as  an  element  of 
success  No  man  can  deal  with  war  without  feeling  that,  after 
ships  and  men,  the  one  all-important  thing  is  information,  and 
no  expense,  no  difficulty  and.  above  all,  no  preliminary  study 
should  be  spared  to  provide  this. 

While  information  is  mainly  the  field  of  the  Office  of  Intelli- 
gence, the  remainder  of  Jomini's  tabulation  is  largely  the  province 
of  this  College,  covering  a  vast  field  of  study,  to  much  of  which 
there  is  definite  solution  in  any  particular  case. 

An  important  field  of  work  for  the  College  is  always  that  of 
battle  tactics,  to  which  we  cannot  give  too  much  thought  and 
study.  The  development  of  the  musket  and  of  field  artillery  ;^^B| 
the  development  of  heavy  gims  and  of  the  torpedo  have  caused  ' 
both  armies  and  navies  to  go  about  their  ends  in  a  very  dif-  i 
ferent  manner  from  that  of  fifty  and  one  hundred  years  ag0k^|| 
The  principles  remain  the  same  but  the  methods  must  differ,  " 
and  the  land  and  sea  forces  of  the  whole  world  are  now  studying  j 
this  vital  question.  That  it  may  take  some  time  to  develop  these  flj 
to  perfection  is  not  improbable,  but  we  may  hope  that  it  will  not 
take  the  centuries  that  were  needed  for  the  development  of  ^ 
tactics  under  sail,  ^M 

It  may  not  be  generally  known  that  for  a  hundred  years  pre-      " 
vious  to  the  appearance  of  Clerk's  work  on  Tactics  in  1779,  all 
actions  between  the  French  and  the  English  were  of  a  very  inde- 
cisive character.    Rodney  made  a  first  application  of  Clerk's  prin- 
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ciples  in  his  action  with  de  Grasse.  The  final  and  successful  tac- 
tics under  sail  were  thus  worked  out  in  the  solitude  of  a  sftident's 
study,  though  there  were  hundreds  of  officers  at  sea  to  develop 
views,  and  scores  of  battleships  with  which  to  test  them.  This  is 
an  extraordinary  fact  and  one  which  should  not  be  lost  sight  of 
when  the  value  of  a  place  of  study  such  as  this  is  discussed;  and 
1  thus  believe  it  is  here  where  the  question  of  tactics  will  be 
finally  solved,  because  it  will  probably  be  here  that  some  active- 
minded  genius  will  have  the  time  and  opportunity  for  thought 
and  study  which  one  so  rarely  gets  at  sea.  England,  at  tlie  period 
of  the  publication  of  Clerk's  tactics,  had  few  officers  who  made 
an  independent  study  of  either  tactics  or  strategy,  and  to  this 
fact  is  clearly  due  a  failure  which  made  certain  the  loss  to  her 
of  the  American  Colonjei,.  Had  Rodney  not  gone  home  on  leave 
just  at  the  time  he  did,  it  is  beyond  question  that,  with  the  opinion 
and  views  held  by  him,  de  Grasse  would  have  failed  to  support 
Washington  and  Rochembeau;  Cornwallis  would  have  been 
relieved,  the  Yorktown  expedition  would  have  failed,  and  the 
consequences  would  probably  have  been  fatal  to  the  American 
cause.  Rodney  left  orders  covering  the  eventualities,  but  they 
were  not  obeyed.  Admiral  Graves,  with  faint  conception  of  the 
enormous  importance  of  his  influence  upon  the  situation,  failed 
after  his  action  with  de  Grasse  to  enter  the  Chesapeake,  which, 
if  he  had  done,  would  have  prevented  de  Grasse  from  re-entering 
and  would  have  prevented  the  reception  by  the  allied  forces  of 
the  siege  train  sent  with  the  squadron  of  Barras  from  Xewport. 
The  result  was  one  of  the  great  turning  points  in  the  history  of 
the  world.  This  incident  is  mentioned  merely  as  one  of  many 
to  illustrate  the  fact  that  we  cannot  ignore  preliminary  study  of 
strategic  questions;  that  there  must  be  a  general  study  of  Ihete 
in  order  that  we  should  not  be  at  the  mercy  of  chance  as  to 
whether  the  commander-in-chief  has  thought  or  not. 

If  we  do  not  have  this  general  »rudy  the  chance*  arc  that  he 
will  not  have  thought,  and  even  if  he  be  a  man  tuch  as  Rodney, 
it  is  far  better  that  he  should  have  the  aid  of  many  mind*  instead 
of  standing  alone  and  unassisted-  Thr  unittd  and  lonjf-continued 
study  and  thought  of  a  lairge  group  of  wtn  ar<-  of  mr/re  value  than 
the  off-hand  thought  of  any  ont  nun  of  like  mental  caiWnt,  and 
tt  b  on  this  principle  we  hav«,  in  fomr  ro«nfrtet  at  1*a«*,  t  general 
staff  and  places  of  study  for  iuch  a  itaff  akin  In  ionic  degree  to 
this. 
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I  will  supplement  what  I  have  just  been  saying  here  regarding 
the  working  out  of  the  successful  tactics  of  the  last  century  in  a 
student's  study  ashore,  by  quoting  some  of  the  remarks  of  the 
French  Minister  of  Marine  in  introducing  the  bill  in  1899, 
"  establishing  a  school  for  advanced  military  and  naval  study." 
It  was  not  the  first  effort  of  the  French  in  this  direction.  Though 
the  first  report  on  the  subject  was  submitted  by  the  minister  in 
1882,  the  decree  establishing  the  school  was  not  issued  until  1895, 
modified  in  1896,  again  in  1898,  and  the  new  bill  brought  for- 
ward in  1899,  M.  Lockroy,  in  his  explanation,  appended  the 
report  of  the  Committee  on  Naval  .^flFa^^s,  in  which  occurs  the 
following,  which  is  apt  to  what  has  gone  before.     I  quote: 

"  We  beg  leave  to  disagree  at  this  point  in  order  to  refute,  from 
now  on,  a  theory  which  is  in  vogue  and  which  seems  to  us  dan- 
gerous— the  theory  which  sets  it  forth  as  a  principle  that  the  fleet 
is  the  only  proper  school  of  tactics  for  the  navy.  The  fleet  is  not 
a  school,  but  a  fighting  force  of  the  first  rank,  where  each  persoti 
is  at  his  battle  station,  his  mind  absorbed  by  the  heavy  weight 
of  his  personal  responsibility  and  the  multifarious  details  of  the 
duty  with  which  he  is  charged.  The  fleet  is  no  more  a  school 
than  the  sixth  corps  in  the  Vosges  or  the  second  division  of 
cavalry  at  Luneville.  Instruction  is  carried  on  there,  to  be  sure, 
and  professional  knowledge  increased,  because  at  each  step  in 
the  ladder  of  rank  and  command,  the  senior  is  the  natural  in- 
structor of  those  who  are  under  his  immediate  command;  but 
this  is  done  only  according  to  strictly,  one  might  say,  ofiicially 
defined  lines,  and  beyond  which  it  would  be  hazardous  to  au- 
thorize experiments,  however  instructive  these  might  otherwise 
be.  On  each  ship  the  divisional  officer  is  at  his  guns,  the  tor- 
pedo officer  at  hTs  torpedoes,  and  as  we  have  stated  in  our  general 
survey  of  the  subject,  it  is  attention  to  these  details  which,  except 
when  he  is  on  watch,  make  up  the  officer's  duty.  It  will  be  urged, 
no  doubt,  that  officers  should  be  informed  of  the  scheme  and 
purpose  of  each  manoeuvre,  and  that  on  the  completion  of  the 
same  these  olficers  should  be  assembled  by  the  admiral  for  the 
purpose  of  a  general  criiiquc.  Undoubtedly  that  is  desirable;  but 
how  difficult  to  accomplish  in  practice!  And,  furthermore, 
would  it  not  show  a  poor  knowledge  of  human  nature  to  fail  to 
take  into  account  the  lack  of  interest  of  all  persons  in  that  which 
does   not  immediately   concern   themselves.     At   the   most   the 
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fleet  is  a  school  where  the  conimander-in-chief  and  his  personal 
staff  may  gain  instruction." 

I  quote  this  to  show  that  others  are  beginning  to  recognize 
what  we  expressed  in  the  establishment  of  the  War  College. 

The  Germans  have  been  the  leaders  in  stai!  organizations, 
traces  of  which  appear  as  early  as  1655,  and  there  were  a  very 
considerable  body  of  officers  doing  staff  duty  as  early  as  1670. 
But  the  General  Staff  of  to-day  had  its  real  start  only  in  the 
beginning  of  the  XlXth  century*,  and  its  present  basis  dates  only 
from  1 821,  when  it  was  taken  from  under  the  Ministry  of  War 
and  subordinated  only  to  the  commander-in-chief.  Its  numbers 
have  gradually  increased  until,  in  1898,  were  attached  to  it  229 
officers,  of  whom  twelve  were  General  Officers.  Within  the 
General  Staff  is  the  Great  General  Staff  of  123  officers,  whose 
duty  is  wholly  in  the  Great  Staff  building  at  Berlin,  where  they 
are  entrusted,  under  Uie  immediate  direction  of  the  Chief  of  Staff 
o(  the  Army,  with  the  preparation  of  plans  of  large  military  opera- 
tions, with  the  collection  of  knowledge  of  and  comparison  of 
European  military  administrations  and  the  study  of  the  theatre 

war;  and.  in  addition,  with  the  preparation  of  maps,  the  pro- 
otion  of  military  history  and,  finally,  with  the  training  of  young 
officers. 

93  officers  of  the  General  Staff  are  with  the  troops  to  execute 
the  measures  inaugurated  by  the  Great  General  Staff  while  obey- 
ing at  the  same  time  other  (minor)  orders  of  the  general  com- 
manding the  units  of  troops  to  which  they  are  attached. 

Appointments  to  the  General  Staff  are  through  the  War 
Academy,  where  400  officers  are  maintained  by  the  admission 
through  competitive  examination  of  from  100  to  150  yearly. 
These  officers  must  have  had  at  least  three  years  service  with  the 
troops.  They  remain  three  years  at  the  War  Academy,  being 
assigned  three  months  in  each  summer  while  there  to  regimental 
duty,  with  another  arm  of  the  service  than  their  own.  The  fourth 
summer  is  taken  up  by  a  General  Staff  journey.  On  graduation 
all  return  to  their  regiments  until  the  following  spring,  when 
about  twenty  of  the  total  are  selected  to  take  a  probationary  turn 
with  the  General  Staff  of  from  one  to  three  years,  at  the  end  of 
which  some  are  attached  to  the  General  Staff  as  full-fledged 
members,  those  unsuitable  being  returned  to  their  regiments. 
A  temporary  return  to  regimental  duty  is,  however,  compulsory 
from  time  to  time  for  all  the  General  Staff  officers. 
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The  extraordinary  care  and  time  expended  in  ihe  selection  on 
these  officers  show  the  immense  value  set  upon  staff  work  byj 
the  German  authorities.     Tliat  it  has  had  full  fruition  we  all  now] 
know  in  the  results  of  the  campaigns  of  1866  and  1870.     Thej 
downfall  of  two  great  empires  was  the  direct  outcome  of  the 
thorough  staff  work  of  which  at  the  time  Moltke  was,  and  had' 
been  from  1857,  the  head.     In  the  face  of  the  mighty  results  of 
the   system  it  is  vain  to  decry  such   studies.    The  other  great 
military  powers  of  Europe  had,  of  course,  some  such  organiza- 
tion, but  none  had  the  complete  and  flexible  system  of  Germany. 
France  began  fair,  hut  in  1832  the  system  of  return  of  staff  offi- 
cers to  the  line  was  given  up,  and  the  staff  naturally  stiffened  j 
into   the   unwholesome   and   unprogressive   routine   inseparable] 
from  the  continued  occupancy  of  directive  posts.     There  can  be 
no  surer  road  to  inefificiency,  not  that  it  is  down  hill,  but  that  it' 
ceases  to  ascend,  and  we  had  the  natural  results  when  the  two 
systems  were  pitted  against  each  other  in  1870.     It  will  be  seen  h 
that  the  Great  General  Staff  covers  the  field  which  is  now  cov-  B 
ered  by  our  General  Board,  the  Intelligence  Office  and  the  War 
College.     These  three  organizations  are  thus  closely  interlaced^  ™ 
and  as  time  goes  on  they  will  become  more  and  more  so.    The-fl 
partial  separation  is  not  at  all  a  disadvantageous  one,  and,  in 
fact,    has    many   advantages.    The    Intelligence    Office    is    our 
collector  of  information,  very  much  of  which  does  not  apply  to 
military  study;  the  War  College  is  the  collator  of  such  informa- 
tion on  military  subjects,  whatever  its  origin,  which  has  a  bearing 
on  questions  of  war.     It  is  sn  nownse  a  teaching  establishment  in 
the  ordinary  sense  of  the  term.     It  is  a  place  for  the  study  and 
discussion  of  military  problems;  for  the  study  of  war  in  all  its 
phases,  historical,  strategical,  tactical;  of  the  events  which  lead 
up  to  war;  of  international  situations,  and  of  the  probabilities  or 
possibilities  which  might  arise  therefrom.     Besides  carrying  on 
the  study  of  such  questions  as  continuously  as  its  limited  staff 
will  allow,  it  prepares  and  lays  before  the  General  Board  such  J 
studies  as  may  be  particularly  called  for.     The  aim,  however,  is 
to  prepare,  in  connection  with  the  General  Board,  studies  for  all 
eventualities,  so  that  the  Department  may  be  able  to  furnish  a 
commander-in-chief  in  war  with  complete  studies  of  the  theatre 
of  war;  with  thought  made  to  hand,  so  to  speak,  and  enable  him 
to  act  unhampered  by  the  necessity  of  forming  a  judgment  off- 
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hand  regarding  a  great  variety  of  questions  on  which  hasty  judg- 

^L^ent  cannot  be  safely  made. 

^^  I  should  like  to  quote  here  some  words  of  Admiral  Taylor's 
taken  from  his  "  Memorandum  on  a  General  Staff  for  the  Navy," 
which  appeared  in  the  Proceedings  of  the  Institute  of  Sep- 
tember last.  After  speaking  of  the  real  functions  of  the  General 
Staff  of  an  army  or  navy,  he  says; 

•  "  The  second  element,  though  rarely  recognized  in  a  formal 
manner,  is  by  far  the  more  important  of  the  two.  It  is  the  mental 
training  of  officers  engaged  in  this  plan-making,  and  their  con- 
sequent readiness  to  confront  warlike  situations  in  general.  It 
does  not  equal  the  school  of  actual  war,  but  it  is  only  second  to 
it — and  there  is  no  third  method.  This  trained  readiness  of  offi- 
cers' minds,  in  the  Frances  Prussian  War  of  1870,  constituted  the 
essential  value  of  the  diligent  staff  work  done  by  the  Germans 
during  fifty  years  of  peace.  What  the  world  at  large  saw  were 
the  plans  of  work  perfected  in  all  minutiae,  railroad  cars  num* 
bered  for  special  work,  arriving  near  battlefields  on  schedule 
time,  bringing  guns  or  men,  pontoons  or  hospital  beds.  This  it 
was  which,  being  so  admitted,  gave  to  the  staff  its  reputation 
among  non-professional  people,  and  it  was,  in  fact,  a  most  valu- 
able aid  in  the  battle  and  campaign;  but  far  greater,  as  a  factor  of 
efficiency,  was  the  state  of  mind  of  German  officers — from  gen- 
erals down  to  majors — that  familiarity  with  war  situations, 
acquired  in  the  staff  work  of  peace,  which  enabled  them  to  con- 
front all  emergencies  of  the  campaign  with  ready  energ>'  and 
•composure  of  mind." 
f  There  are  lectures  during  the  summer  course  on  various  sub- 
jects which,  though  they  may  not  in  all  cases  be  closely  allied  to 
hthe  warlike  side  of  our  studies,  are  in  the  broad  field  of  thought 
Which  staff  studies  must  cover.  Among  these,  and  occupying 
a  prominent  place,  are  the  lectures  and  studies  in  international 
law.  This  part  of  the  course  in  this  year  will  be  dealt  with, 
excepting  in  one  instance  of  a  short  course  of  three  lectures,  by 
a  more  extended  and  thorough  study  of  cases  than  has  been 
attempted  heretofore,  in  which  I  think  all  of  us  cannot  help  being 
interested. 

From  what  has  been  said  it  will  be  seen  that  the  attendance  of 
officers  during  the  summer  is  an  adjunct  only  of  the  College  work. 
We  must  naturally  look  forward  to  development  upon  the  lines 
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which  the  long  and  successful  experience  of  such  a  military  ex- 
pert among  nations  as  is  Germany  has  laid  down  for  all  of  us. 
I  may  say  that  the  Department  has  taken  the  first  steps  in  oblig- 
ing commanders-in-chief  to  send  in  lists  of  younger  officers  whom 
they  consider  particularly  fitted  for  staff  work.  If  we  follow 
the  natural  trend  of  such  training,  these  officers  will  be  passed 
through  terms  of  services  at  the  War  College  and  the  Office  of 
Naval  Intelligence,  so  that  in  time  the  service  will  have  a  large 
body  of  men  trained  for  such  duties. 

Events  have  forced  upon  us  the  necessity  of  a  large  navy. 
We  cannot  as  a  country  lead  the  happy-go-lucky  existence  ot 
the  last  century,  when  the  world  went  its  way  thoughtless  and 
careless  of  the  United  States.  In  all  that  period  we  emerged 
but  three  times  from  our  attitude  of  exclusiveness  in  regard  to 
international  questions:  once  in  1823  in  the  Monroe  Declaration; 
a  second  time  in  1866  on  the  same  principles  in  regard  to  France, 
and  a  third  time  in  1897  in  regard  to  arbitration  bet%veen  Great 
Britain  and  Venezuela,  Since  then  we  have  developed  a  great 
fleet,  have  stepped  into  a  great  international  position,  have  ex- 
tended through  one  hundred  and  eighty  degrees  of  longitude 
or  just  half  round  the  world,  have  become  the  greatest  coal  raiser 
and  coal  user,  and,  consequently,  the  greatest  nianufacturer. 
Such  a  position  demands  the  best  thought  and  the  best  judgment 
of  the  nation's  directive  forces,  and  it  behooves  us  of  the  Navy 
to  do  our  part  in  upholding  the  national  credit  by  preparing, 
according  to  the  best  of  our  lights,  for  any  part  we  may  be  called 
upon  to  play. 
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By  W.  Laird  Clowes,  Member  of  the  United  States 
Naval  Institute, 


tTHir   NAVAL  CAMPAIGN  OF  LISSA;  ITS  HISTORY, 
STRATEGY  AND  TACTICS. 
■ 

The  naval  campaign  of  Lissa  lasted  for  little  more  than  a 
month;  yet  there  is  probably  no  naval  campaign— certainly  no 
modern  one — of  even  ten  times  the  length,  which  presents  so 
many  points  of  interest,  so  much  suggestion,  and  so  great 
variety  to  the  student.  Ironclads  were  in  their  infancy;  for  tlie 
Warrior  had  been  less  than  six  years  afloat,  and  not  five  years 
had  elapsed  since  the  building  of  the  Monitor,  Both  Italy  and 
Austria,  nevertheless,  had  already  acquired  a  respectable  squad- 
ron of  armored  vessels,  and  although  many  obsolete  craft  were 
also  employed,  the  back-bone  of  the  fighting  force  on  each  side 
was  composed  of  ships  which  were  then  absolutely  modern,  in 
the  sense  that  not  one  of  them  was  five  years  old.  Several  of 
them,  moreover,  were  good  enough  to  have  deserved  a  place 
in  the  fighting  line  of  any  first-class  naval  power  of  the  time, 
and  had  been  designed  by  the  most  reputable  constructors,  and 
built  in  famous  French  and  British  yards. 

The  brief  campaign  included  not  only  a  pitched  fleet  action, 
but  also  a  certain  amount  of  preliminary  scouting,  and  a  series 
6f  attacks  upon  forts,  w^ith  an  attempt  at  landing.  Apart  from 
all  this,  Lissa  has  the  distinction  of  being  the  first  battle  between 
armored  fleets  in  the  open  sea. 

The  commanders-in-chief  on  each  side  were  notable  person- 
alities, Wilhelm  von  Tegetthoflf,  the  son  of  an  Austrian  staff- 
officer,  was  born  at  Marburg.  Styria,  on  December  23,  1827, 
and  was  educated  at  the  Marburg  Gymnasium  and,  from   1840 
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to  1845,  at  the  College  for  Naval  Cadets  at  Venice.  In  i&! 
being  then  in  his  eighteenth  year,  he  entered  the  Austrian  Navy 
as  naval  cadet  in  the  brig  Montecuccoli,  and  later  joined  the 
corvette  Adria.  Obtaining  a  commission  in  1848,  lie  was  ap- 
pointed  successively  to  several  ships  which  served  in  1848-49  in 
the  blockade  of  Venice,  In  1854,  having  continued  in  active 
service  and  attained  lieutenant's  rank,  he  was  given  command 
of  the  schooner  Elisabeth,  which  cruised  in  the  Levant,  and,  in 
1855,  of  the  steamer  Taurus,  which  did  police  duty  at  the  mouth 
of  the  Danube.  In  1857,  he  accompanied  Dr.  Heuglin,  the 
ornithologist,  to  the  coasts  of  the  Red  Sea  and  the  Gulf  of  Aden, 
and,  in  Somaliland,  was  taken  prisoner  and  detained  until  a 
ransom  was  paid  for  him.  While  at  Aden,  he  received  news  of 
his  promotion  to  be  Corvetten-Capitan,  and,  on  his  return  in 
1858,  he  was  given  command  of  the  screw  corvette  Erzheriog 
Friedrich,  in  which  he  visited  the  coast  of  Morocco  to  enquire 
concerning  some  shipwrecked  Austrian  subjects.  During  the 
Franco-Italian  War  with  Austria,  he  was  assigned  to  the  defense 
of  the  Venetian  lagoons.  He  next  became  adjutant  to  the  com- 
manding admiral,  the  Archduke  Ferdinand  Max,  whom  he 
accompanied  in  the  Elisabeth  to  Brazil.  In  April,  i860,  he  was 
made  Fregatten-Capitan,  or  commander,  and  appointed  to  the 
screw  frigate  Radetzky  in  the  Levant.  In  1861  he  was  given 
the  screw  frigate  Novara,  and  again  sent  to  the  Levant,  this 
time  as  senior  officer.  In  1863  he  turned  over  to  the 
Schwarzenberg,  and  visited  the  Suez  Canal  works,  but  was 
recalled  and  ordered  to  the  North  Sea.  where  he  fought  the 
battle  of  Heligoland.  He  was  subsequently  made  a  rear-admiral. 
After  the  War  of  the  Duchies  he  worked  at  Vienna  at  the  reor- 
ganization of  the  navy,  and  also  held  command  in  the  Mediter- 
ranean. Just  before  the  war  of  1866  he  was  about  to  take  com- 
mand of  an  expedition  to  Eastern  Asia.  After  that  war  he 
travelled  extensively;  brought  home  in  the  Novara  the  body  of 
the  Emperor  Maximilian,  and  served  from  1868  as  Chief  of  the 
Naval  Section  of  the  Austrian  War  Office.  He  died  on  April  7, 
187 1. 

It  is  worthy  of  remark  that  von  Tegetthoflf  won  his  great  suc- 
cess when  he  was  less  than  nine  and  thirty.  Nelson  was  more 
than  forty-seven  at  Trafalgar;  Farragut  was  more  than  sixty- 
three  at  Mobile  Bay ;  Duncan  was  sixty-six  at  Caniperdown ;  and 
Howe  was  sixty-eight  on  the  "  Glorious  First  of  June." 
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Von  TegetthoflTa  opponent  was  sixty  when  he  was  defeated  at 
Lissa.  Count  Carlo  Pell  ton  di  Persano  was  born  at  Vercelli,  in 
Piedmont,  in  1806,  entered  tlie  Sardinian  Navy  in  1824,  and 
attained  the  rank  of  captain  in  184 1.  In  command  of  the  Daino, 
in  the  war  of  1848-49,  he  distinguished  himself.  In  185 1,  in 
the  Governolo,  he  took  to  England  the  Piedmontese  exhibits 
for  the  exhibition  of  that  year.  During  the  operations  of  1859, 
he  commanded  the  Carlo  Alberto,  and  was  made  a  rear-admiral. 
He  cooperated  with  Garibaldi  on  the  coast  of  Sicily,  directed  the 
naval  attack  on  Ancona,  and  received  the  sword  of  Lamoriciere. 
For  these  services  he  was  made  a  vice-admiral.  In  1862  he  v^'as 
Minister  of  Marine,  and,  on  retiring  from  politics,  became  an 
admiral.  He  had  previously  married  an  Englishwoman.  After 
Lissa  he  was  tried,  and,  on  January  29,  1867,  acquitted,  on 
charges  of  cowardice  and  treason;  but  on  April  15  following  he 
was  found  guilty  of  negligence  and  incapacity,  and  was  deprived 
of  his  rank,  dismissed  the  service,  and  condemned  to  pay  the 
costs  of  the  trial.     He  ditd  on  July  28,  1883. 

The  authorities  to  which  I  am  chiefly  indebted  for  the  following 
account  of  the  campaign  are: 

a.  The  official  despatches  and  ships'  logs,  Austrian  and  Italian. 

b.  "  Der  Kampf  auf  dem  Adriatischen  Meere  im  Jahre,  1866," 
published  in  1869  by  the  Austrian  General  Staff,  when  von 
TegetthofiE  was  serving  on  it,  For  a  copy  of  this  I  am  beholden 
to  the  courtesy  of  the  Afarine  Section  of  the  Imperial  and  Royal 
Austrian -Hungarian  War  Ministr>'  and  to  the  personal  kindness 
of  Vice-Admiral  Alexander  Eberan  von  Eberhorst. 

c.  "  L'Ammiraglto  C.  di  Persano  nella  Campagna  Kavale  dell' 
anno,  1866,"  published  at  Turin  in  1873, 

d.  "■  Rendiconti  delle  Udienze  Pubiiche  dell  Alta  Corte  di 
Guistizia  nel  Dibattimenti  della  Causa  contra  I'Ammiraglio  Sen- 
atore  Conte  Carlo  Pellion  di  Persano,  precedentti  dalla  relazione 
della  Commissione  d'lnstruttoria,"  published  at  Florence  in 
1867. 

e.  "  Ancona  e  Lissa,"  the  work  of  an  Italian  naval  officer,  who 
published  it  anonymously  at  Ancona  in  1866. 

f.  "  Relazione  prima  della  Commissione  dTnchiesta  sullo 
stato  del  materiale  della  Regia  Marina,"  published  at  Florence 
and  Genoa  in  1867. 

g.  "  Gcschichte  des  Feldzuges,  1866.  in  Itahen,"  by  Capt.  A. 
Hold;  published  at  Vienna  in  1867. 
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h.  "  Lissa."  {Rn*ue  des  Deux  Mottdes,  November  i,  1866.) 
Attributed  to  the  Prince  de  Joinville,  who.  however,  denied  the 
authorship, 

t.  A  paper  by  Vice-Admiral  Touchard  in  the  Revite  Maritime 
et  Coloniale  of  1866. 

/.  "  Lessons  from  Lissa."  A  lecture  delivered  by  the  late 
Vice-Admiral  Coomb  on  April  29,  1867. 

k.  An  article  in  Archil'  ftir  See^ccscn  for  1866.  Another  in 
Rivista  Maritiima  for  JanuarVt  1869. 

/.  *' Tegetthoflf."  By  Prof.  J.  K.  Laughton,  R.  N.,  in  Fraser^s 
Magazine,  Jure,   1878. 

m.  Personal  communications  from  officers,  Austrian  and 
Italian,  who  were  present  at  the  battle  of  Lissa.  As  several  of 
these  are  of  a  confidential  nature,  I  am  precluded  from  giving  the 
names  of  my  informants. 

1,  Pbelimtnaby  Movements  of  the  Austrians. 

1.  Previous  to  the  declaration  of  war  on  June  20,  1866,  by 
Italy  against  Austria,  hostilities  by  sea  as  well  as  by  land  had 
become  almost  inevitable,  and  Rear-Admiral  Wilhelm  von 
Tegetthofft  who  had  been  placed  in  command  of  the  imperial 
fleet,  had  made  up  his  mind  to  neglect  no  opportunity  for  assum- 
ing the  oflFensive.  He  lay  in  the  roadstead  of  Fasana,  Pola,  with 
his  force  at  anchor  in  four  lines  as  follower 


FIRST   LINE. 

SECOND   LINE. 

Prinz  Eugen, 

Schwarzcnberg, 

Drache, 

Donau, 

Kaiser  Max, 

Adria, 

Salamander, 

Radetzky, 

Don  Juan, 

Erzherzog  Friedrich 

Erzherzog  Ferdinand  Max, 

THIRD   LINE. 

FOURTH   LINE. 

Hum, 

Elisabeth, 

Dalmat, 

Greif. 

Wall, 

Stadium, 

Velehich, 

Andreas  Hofer, 

Reka. 

Triest. 

Streiter, 

Narenta, 
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2.  The  armored  frigate  Habsburg,  the  screw  Ime-of-battle  ship 
Kaiser,  the  screw  frigate  Novara,  the  screw  gunboat  Seehund, 
the  screw  schooner  Kerka,  and  the  paddle- vessels  Santa  Lucia 
and  Vulcan,  had  not  then  joined  the  flag.  The  Santa  Lucia  and 
Triest  were,  after  the  declaration  of  war,  detailed  to  serve  as 
despatch-boats  for  the  maintenance  of  communication  between 
Pola  and  the  fleet,  and  took  no  other  part  in  the  operations  of 
the  war.  Particulars  of  the  remaining  Austrian  vessels,  as  well 
as  of  all  the  Italian  ships  that  were  actively  engaged,  will  be 
found  in  the  tables  to  be  given  hereafter. 

3.  On  June  20,  Rear- Admiral  Tegetthoff  ordered  the  Stadium 
to  reconnoitre  the  Italian  coast  from  Ancona  to  Bari;  but  she 
returned  on  the  23rd,  unable  to  report  that  she  had  observed 
any  concentration  of  the  Italian  naval  forces.  This  induced 
the  rear-admiral  to  quit  Fasana,  and  to  make  observations  for 
himself.  On  the  24th  he  shifted  his  flag  from  the  Schwarzen* 
berg  to  the  ironclad  Erzherzog  Ferdinand  Max,  and  telegraphed 
to  the  Archduke  Albrecht,  the  supreme  commander-in-chief, 
requesting  to  know  whether  the  fleet  might  assume  the  offensive, 
or.  at  least,  reconnoitre  the  Italian  coast  in  force.  It  happened 
that  the  24th  was  the  day  of  Custozza,  and  that  the  Archduke, 
the  victor  in  that  action,  was  too  much  occupied  to  reply  imttl 
the  26th.  He  then  returned  an  answer  to  the  effect  that  nothing 
stood  in  the  way  of  the  fleet's  freedom  of  action  within  certain 
limits,  but  that  operations  must  not  be  extended  beyond  Lissa, 
and  that  the  mouth  of  the  Po  and  the  coast  of  Venice  must  be 
taken  care  of.  In  the  interval  the  rear-admiral  consulted  with 
his  captains  and  made  provisional  arrangements  for  operations 
against  Ancona.  The  delay  was  not  important,  but  it  might 
have  been  so.  In  such  a  case,  the  command  ought  to  be  vested 
in  the  man  on  the  spot,  Austria  possesised  no  second  fleet  with 
which  it  was  necessary  that  von  Tegetthoff  should  coordinate 
his  movements. 

4.  Upon  the  receipt  of  the  Archduke's  reply,  von  Tegetthoff, 
who  waited  until  the  evening,  sailed  with  the  Erzherzog  Ferdinand 
Max,  Prinz  Eugen,  Kaiser  Max,  Don  Juan,  Drache,  Sala- 
mander, Schwarzenberg,  Hum.  Streiter,  Reka.  Velebich,  EJisa- 
beth  and  Stadium,  and  appeared  before  Ancona  at  daybreak  on 
the  27th.  At  about  3  A.  M..  the  Elisabeth,  which  was  scouting 
ahead  of  the  fleet,  sighted  the  Italian  despatch-vessel  Esploratore, 
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which  was  cruising  before  the  port^  opened  fire  on  her,  and, 
assisted  by  the  Vekbich  and  Reka,  chased  her  in  shore.  All 
the  other  ships  cleared  for  action,  and,  from  5.30  to  7.30  A.  M., 
remained  off  the  town  at  a  distance  of  about  two  and  a  half 
tnilea.  In  the  roadstead  could  be  seen  the  Italian  fleet,  the 
greater  part  of  which  had  left  the  Gulf  of  Taranto  on  the  azd, 
and  reached  Ancona  on  the  25th.  Eleven  ironclads,  four  fri- 
gates, and  two  despatch-vessels  could  be  counted;  and  smoke 
from  other  funnels  could  be  observed  rising  above  the  quay  of 
the  inner  harbor.  The  Italians  were  quite  unprepared  for  this 
exhibition  of  boldness  on  the  part  of  the  Austrians.  Persano 
made  a  signal  which  was  not  generally  understood  by  his  cap- 
tains, and  which,  had  it  been  understood,  could  not  have  been 
generally  obeyed,  several  ships  not  being  ready. 

5.  Several  of  the  Italian  vessels  got  up  steam,  and  two  of  the 
largest  ironclads  were  put  under  way;  btJt  no  craft  ventured 
out,  although  the  Austrians  remained  in  the  vicinity  long 
enough  to  have  enabled  the  Italians  to  challenge  an  action,  had 
they  been  ready.  The  moral  effect  of  this  insult  to  a  superior 
force  by  an  inferior  one  was  great  on  both  sides. 

6.  The  project  of  attacking  an  enemy  of  superior  force, 
anchor  and  protected  by  shore  batteries,  and  possibly  by  mine- 
fields as  well,  did  not  recommend  itself  to  the  Austrian  rear- 
admiral,  who,  therefore,  at  about  8  A,  M..  drew  ofT  to  the  west- 
ward, putting  his  wooden  ships  in  the  van.  Before  sunset  he 
re-anchored  off  Fasana,  where  he  found  the  Habsburg.  which 
had  arrived  during  his  absence.  Could  Tegetthoff  have  induced 
the  Italians  to  leave  port,  he  would  have  given  them  battle,  even 
on  the  27th.  when  he  was  without  the  Hab?burg,  one  of  his 
two  best  ironclads :  but  he  was  too  good  a  strategist  to  be  williirg 
to  enter  upon  any  operation  which  might  weaken  his  own  force 
without  exposing  the  enemy's  fleet  in  a  corresponding  degree. 
The  Italian  fleet  w^s  his  first  object  throughout, 

7.  From  that  time,  as  there  were  rumors  of  an  Italtan  desci 
upon  Wuice,  all  ships  in  port  kept  steam  in  half  their  boil 
m  readiiYcs*  for  immediate  movement.  On  the  28th.  toward* 
Mtiulown^  Fort  Brioni  signaled  that  an  ironclad,  flying  a  tn- 
c^iU'vrctl  rtaji,  was  in  sight  fifteen  tniles  off.  The  Kaiser  Max  and 
Tkns  jwan  \\T?re  ordcrr^l  ix>  pnxtf d  on  reconnaissance,  and  they 
HQCixr    ttv^vgnir^   the    straitjter   a»   the    British    central-battery 
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armored  sloop  Enterprise,  Commander  Charles  John  Rowley, 
which  was  on  her  way  from  Ancona  to  Triest.  On  the  29th  the 
Prinz  Eugen  proceeded  to  Malamocco  (Venice),  and,  on  the 
30th,  returned  convoying  a  collier.  On  the  same  day  a  tele- 
gram, despatched  by  Field-Marshal-Lieutenant  Baron  Phil- 
ipovic.  Statthalter  of  Dalmatia,  informed  von  Tegetthoflf  that 
the  Italian  fleet  was  still  at  anchor  in  the  roadstead  of  Ancona; 
that  its  force  was  stronger  by  four  frigates  than  it  had  been 
observed  to  be  upon  the  27th ;  that  it  would  probably  be  soon 
complete,  and  that,  confident  in  its  superiority,  it  would  pres- 

tly  take  offensive  action. 

S.  The  Austrians,  after  their  return  from  before  Ancona,  made 
their  final  preparations  for  the  struggle.  All  gear  and  stores 
that  would  be  of  no  immediate  value  during  an  engagement 
were  removed  from  the  ships;  the  f^eet  pay-chest  was  divided 
among  several  vessels,  and  a  new  signal-book,  which  was  to 
come  into  use  on  July  4.  was  perfected.  The  adoption  of  a  new 
sigTial-book  at  the  beginning  of  hostilities  has  disadvantages 
as  well  as  advantages. 

g.  On  July  4,  von  TegetthoflF  was  reinforced  by  the  Novara, 
which,  by  dint  of  extraordinarj'^  hard  work,  had  been  refitted  in 
an  incredibly  short  time  in  Tonello's  yard  at  Triest,  and  sub- 
sequently armed  and  manned  at  Pola.  She  had  been  seriously 
damaged  by  fire  at  Pola  on  May  3. 

10.  On  July  6  the  rear-admiral  took  his  fleet  to  sea  for  exer- 
cise at  steam  tactics,  and  carried  it  within  sight  of  Monte 
d'Ancona,  but  brought  it  back  to  Fasana  after  dark  and  re-an» 
chored  it  This  brief  cruise  seems  to  have  satisfied  von  Tegett- 
hoff  either  that  the  Italians  were  still  far  from  ready,  and  so 
could  not  leave  port,  or  that  they  were  inclined  to  neglect  his 
fleet,  and  embark  upon  ulterior  operations  without  having  first 

eckoned  with  him. 

11.  On  the  gth  the  rear-admiral  summoned  all  his  captains 
on   board  the   fiagship.  and   leamt  their  views  as  to  the  sea- 

orthiness  and  general  behavior  of  their  vessels;  and.  on  that 
d  the  two  following  days,  fires  were  drawn,  and  the  machinery 
"and  boilers  of  all  the  vessels  were  thoroughly  cleaned.  This, 
though  a  measure  of  wise  precaution,  might  have  been  risky  at 
such  a  moment,  if  the  Italians  had  been  ready  and  venturesome; 
but  by  that  time  von  Tegetthoff  had  formed  conclusions  about 
the  character  of  the  Italian  chief. 
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12.  The  Italians,  in  a  nianntr  which  then  appeared  inexplic- 
ablc,  still  delayed  the  commencement  of  their  operations;  and 
it  wai  not  until  July  loth.  on  which  day  the  arrival  of  the 
jfitdfllc-Btcamcr  Vulcan  brought  up  the  Austrian  fleet  to  its 
iiutiujed  sireti^li,  that  news  reached  Fasana  that  about  twenty 
hostile  vessels  were  in  sight  twenty  or  twenty-five  miles  off 
Lissa,  and  that  an  Italian  squadron  of  sixteen  sail  was  o6F  Isda 
Grossa.  Von  Tcgelthoff  could  not  then  put  to  sea  in  force, 
owing  to  the  orders  relative  to  his  machinery  and  boilers;  nor 
did  he  want  to.  He  desired,  rather ^  to  see  the  Italians  commit 
themselves  to  some  useless,  inconclusive,  and  possibly  damaging 
venture,  and  so  lay  themselves  open  to  his  onslaught  under  favor* 
able  conditions. 

ij|.  These  movements  led  to  no  immediate  results;  and  in  the 
course  of  the  12th  and  13th  of  July  the  Government  of  Dalmada 
wast  enabled,  by  means  of  the  Fiinne.  Venezia  and  Egitto,  and 
of  the  Santa  Lucia  and  Vulcan,  which  were  lent  from  the  fleet, 
to  obey  orders  from  the  Minister  of  War  to  send  to  Tricst  foor 
battalions  from  Sebenico,  Lissa,  Castelnuovo  and  Cattaro.  The 
enenw  did  not  attempt  to  interfere.  Indeed,  between  the  14th 
and  the  17th  the  Curtatone  was  allowed,  without  hindraDce. 
to  carr>'  part  of  the  Hohenlohe  Infantry  Regiment  from  Cactaro 
to  Zara,  and  then  to  return  to  her  station  at  Catiaro.  Nothing 
could  show  more  clearly  the  ineptitude  of  the  Italians  and  the 
inefficiency  of  their  scouting  an^ngements.  They  had  crmsen 
enough,  if  not  to  stop  all  such  movements,  at  least  to  rcpoft^ 
thetn.     It  seems  that  they  were  not  observed  at  alJ. 

14.  On  the  14th  the  British  sloop  Enterprise  again 
and  was  sighted:  and  on  the  15th,  the  Drache.  which  was 
ian^  in  the  offing,  observed  the  French  armor-clad  Provence, 
ttound  for  \'etuce.  It  seemed  as  if  the  prospect  of  an  actioo  ai 
sea  was  becoming  remote.  The  mediation  of  France,  on  the 
basts  ol  the  transfer  of  X'enice  to  Italy,  had  begmi;  and  the  pres- 
ence of  a  French  battleship  which,  according  to  an  offiriai  m- 
tintation  received  in  the  fleet  on  the  nth.  might  be  regianfed  as 
the  precursor  of  a  French  squadron,  seemed  to  tndv^tc  Aaf 
the  negotiBEkMis  were  moving  to  a  conclitsion. 

15.  R^r-Adaural  von  Tegetthoff  was  very  an^otis  caoceni- 
tng  the  infuence  which  the  ramors  of  the  sanaider  of  VesncB. 
and  of  Ehe  retireineitt  of  the  Austrian  Southern  Ans^, 
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have  upon  his  men,  eight  hundred  of  whom  came  from  Venice, 
and  he  begir^'d  the  ^[iniste^  of  War,  in  case  of  the  actual  sur- 
render of  that  city,  to  order  the  Venetian  seamen  to  be  sent 
ashore;  but  the  answer  that  came  back  was:  "Venice  not  yet 
given  up ;  task  of  the  squadron  unchanged ; "  and  this  despatch, 
published  as  a  fleet  orderj  not  only  tranquillized  the  command, 
but  also  reassured  those  more  energetic  spirits  who  had  begun 
to  fear  lest  tlie  navy  might  have  no  part  in  the  campaign.  More- 
over, at  about  the  same  time  there  came  from  the  southward 
news  that  the  Italians  seemed  disposed  to  abandon  their  inac- 
tivit)'  and  to  make  a  movement  of  some  kind. 

1 6.  At  last,  on  July  17.  there  reached  the  fleet  at  Fasana  the 
following  telegram  from  Lissa;  "A  man-of-war,  under  British 
colors,  came  in  sight  from  the  N.  W.,  reconnoitred  the  island, 
and  has  drawn  off  to  the  S.  E, ;"  and  on  the  i8th.  at  11  A,  M., 
there  arrived  from  the  same  place  two  despatches  dated  respec- 
tively 8.30  and  9.20.  The  first  ran:  "  Nine  ships-of-war,  without 
colors,  are  about  twenty  miles  ofT,  and  are  approaching  the 
island  from  the  N.  W.;"  the  second:  "Ten  war-steamers,  fifteen 
miles  off  and  under  French  colors,  are  approaching  from  the 
direction  already  signalled." 
H  17.  Rear-Admiral  von  Tegetthoff  sent  on  these  despatches  to  the 
^Ministry  of  War  at  Vienna,  and  to  Field-Marshal-Lieutenant 
Baron  Maroicic  at  Gorz,  adding:  "  Think,  therefore,  should 
not  go  to  the  S.  E,,  since  this  may  be  a  demonstration  of  Italian 
ships  to  entice  the  squadron  away  from  here.  Beg.  nevertheless, 
for  intimation  of  views  as  to  how  squardon  should  act  in  face  of 
such  news.  Salamander  makes  much  water,  and  is  obliged  to 
go  to  Pola."  Von  Tegetthoff,  who,  I  think,  had  previously 
made  up  his  mind  that  the  Italians  meant  to  attack  some  part  of 
the  coast  or  islands,  desired,  apparently,  that  they  should  not 
attack  Pola  during  his  absence  from  his  base,  and  that  they 
should  attack  one  of  the  numerous  tempting  points  among  the 
islands. 

18.  At  about  2  P.  M,  other  despatches  came  in  from  Ltssa. 
One,  sent  off  at  lo.io  A.  M.,  was:  "Ships,  already  signalled, 
manceuvering  N.  W.,  colors  down.  Am  preparing  for  action." 
A  second,  despatched  at  1145  A.  M.,  was:  "Ships  already  sig- 
nalled approaching  Lissa,  distant  ten  miles."  A  third,  despatched 
at  12.20  P.  M,,  was:  "  Com  is  a  attacked  by  twelve  ships,  Sar- 
dinian colors." 
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19,  The  last  of  these  telegrams  was  forwarded  to  the  Ministry 
of  War  by  the  rear-admiral  with  the  addition:  "  I  maintain  my 
former  view.  Request  orders,  seeing  that  lissa  is  very  far 
removed  from  probable  main  point  of  attack."  In  other  words, 
he  could  not  then  believe  that  the  enemy  would  be  so  foolish 
as  to  risk  himself  against  so  unimportant  a  point.  The  idea 
seemed  too  good  to  be  true.  To  the  officer  commanding  at 
Lissa,  von  Tegetthoff  telegraphed  an  inquiry  as  to  the  nature  of 
the  hostile  vessels,  in  order  that  he  might  form  an  opinion  about 
the  real  intention  of  the  Italians.  Soon  afterwards  there  reached 
him  the  brief  despatches:  "Harbor  of  Lissa  attacked"  (12.40 
P.  M.),  and  "  Hot  artillery  action  at  Lissa,  without  damage  " 
(1.15  P.  M.).  Further  telegrams,  received  in  the  course  of  the 
afternoon,  gave  a  bald  description  of  the  progress  of  the  engage- 
ment, and  at  1 1  P.  M.  came  the  reply  of  the  Commander-in-Chief 

of  the  Southern  Army  to  von  TegetthofF's  repeated  enquiries  as  ^ 
to  what  portion  of  the  coast  was,  in  the  circumstances,  to  be  ^M 
most  carefully  guarded,  and  as  to  what  was  to  be  done  to  that 
end^    The  answer  was:    "  Do  not  venture  on  any  division  of 
the  squadron,  and  frustrate  as  far  as  possible  every  attack  on  the       i 
coasts  of  Istria  and  Triest."     On  the  morning  of  the  19th,  news       1 
arrived  that  the  fighting  at  Lissa  had  been  renewed:  that  the 
whole  Italian  fleet  was  engaged  there,  and  that,  therefore,  no 
operations  could  be  simultaneously  intended  against  any  other 
part  of  the  coast. 

20.  Rear- Admiral  von  Tegetthoff  thereupon  determined  to  sail; 
to  fall  upon  the  enemy  while  thus  engaged,  and,  incidentally  of 
course,  to  carry  out  his  orders  by  frustrating  the  attack  on  Lissa. 
He  comnnmicated  his  decision  by  telegraph  to  the  Ministry  of 
War  and  to  the  Commander-in-Chief  of  the  Southern  Army, 
asking  for  speedy  replies;  received  his  captains  on  board  the 
flagship  at  io.;^o  A.  M.,  in  order  to  make  them  acquainted  with 
his  plans,  and  at  10.45  ^-  ^-  signalled:  "Light  all  fires,"  and 
"  Ships  that  have  steam  will  weigh."  The  Vulcan  was  directed 
to  tow  all  lighters,  etc..  to  Po!a,  and,  with  the  Santa  Lucia  and 
Triest,  to  place  herself  at  the  disposal  of  the  port  authorities, 
who  were  to  take  measures  for  the  shipping,  as  rapidly  as  pos- 
sible, of  1000  tons  of  coal:  and  the  Stadium  took  up  a  position 
under  Fort  Brioni,  there  to  await  the  telegrams  which  were 
expected  at  2  P.  M.,  and  to  carry  them  to  the  fleet.     Von  Tegett- 
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loff's  anxiety  with  regard  to  coal  contrasted  strangely  with 
Persano's  short-sightedness  with  respect  to  this  need  of  his 
ships. 

21-  A  larg-e  number  of  the  ships  had  already  proceeded  to  sea 
■when  instructions  reached  the  rear-admiral  from  the  Ministry 
of  War  to  act  according  to  his  own  judgment,  but  not  to  go  out 
jn  consequence  of  a  mere  demonstration  against  Lissa,  It  was 
no  longer,  as  every  despatch  from  the  island  proved,  a  question 
of  a  mere  demonstration;  and  at  noon  the  flagship  quitted 
Fasana  Roads.  At  1.30  P.  M.  she  had  joined  the  rest  of  the 
fleet  in  the  offing,  and,  a  little  later,  amid  the  strains  of  the 
National  Hymn  and  the  thundering  cheers  of  the  ships'  com- 
panies, who  thronged  the  hammock-nettings  and  the  shrouds, 
the  Ferdinand  Max  took  her  place  at  the  head  of  the  line. 


11.  Preliminary  Movements  of  the  Italians. 

22.  Having  now  described  the  preliminary  movements  of  the 
Austrians,  I  may  fitly,  before  dealing  with  the  attack  on  Lissa 
and  the  subsequent  battle  off  that  place,  say  something  about 
the  preliminary  movements  of  the  Italians. 

33.  The  Italian  Admiral,  Count  Carlo  PelHon  di  Persano,  who, 
as  early  as  June  8  had,  in  view  of  the  outbreak  of  hostilities,  been 
ordered  "  to  sweep  the  enemy  from  the  Adriatic,  and  to  attack 
and  blockade  them  wherever  he  should  find  them,"  was,  on 
June  20,  telegraphically  apprised  by  Signer  Agostino  Depretis, 
Minister  of  Marine,  of  the  declaration  of  war,  and  directed  with- 
out delay  to  proceed  to  Ancona  with  the  ships  (including  nine 
ironclads)  which  were  then  at  Taranto. 

34.  Persano,  in  consequence,  quitted  Taranto  on  June  22  with 
nineteen  vessels,  but  as  his  slowest  ship  was  not  capable  of  a 
speed  of  more  than  five  knots  an  hour,  did  not  reach  the  harbor 
of  Ancona  until  the  25th.  On  the  same  day  he  addressed  to  the 
Ministry  of  Marine  a  note  on  the  wants  of  the  fleet,  particularly 
specifying  telescopes,  despatch-boats  of  greater  speed  than  he 
possessed,  as  many  Armstrong  guns  as  possible,  and  more  iron- 
clads. The  ministry  complied  in  a  few  days  with  the  most 
pressing  and  most  readily  granted  of  these  requests,  but  declined 

Lthe  application,  which,  in  view  of  the  composition  of  the  Austrian 
fleet,  appeared  to  be  somewhat  unreasonable,  for  more  ironclads. 
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Persano  already  had  with  liini  three  more  than  von  Tegetthoff,^ 
whose  force  practically  represented  the  whole  Austrian  navy. 

25.  The  departure  from  Taranto  had  interfered  with  the  new 
arming  of  the  ships,  but  this  was  resumed  with  great  energy  ^^flj 
Ancona,    and    the    three    ironclads.    Re    dTtaUa,    Palestro    and^ 
Varese.   were   each   supplied   with   two   150-pdr.   (8-inch)   Arm- 
strongs. A 

26.  On  June  27,  w^hen  the  Austrian  squadron  appeared  before  " 
Ancona,  only  one  vessel  was  still  engaged  in  changing  her  guns, 
but  she,  also  finally  took  on  board  two  weapons  of  the  new  pat-ii 
tern.     The  remaining  craft  were  busy  coaling,  or  were  attending  ■ 
to  the  last  of  their  repairs.    The  approach  of  the  enemy  was 
promptly   remarked  by  the  despatch-vessel   Esploratore,   Com- 
mander Cav.  Orengo,  and  at  4  A.  M.  was  signalled  to  the  fleet. 

27.  Upon  the  admiral,  who  had  gone  on  board  the  Esploratore, 
signalling  "  assetto  di  combattimento."  all  the  ships  prepared 
for  actioUj  and,  in  two  hours,  ten  ironclads,  four  frigates,  one 
screw  corvette,  one  paddle  corvette,  three  screw  gunboats,  and 
the  paddle  despatch-vessel  were  ready  to  engage.  The  iron- 
clads Maria  Pta,  San  Martino,  Principe  di  Carignano  and  Cas- 
telfidardo,  were  the  first  to  proceed  into  the  roadstead,  and  later 
at  the  order  of  Admiral  Persano,  most  of  the  others  went  in  the 
direction  of  Monte  Conero,  two  miles  from  the  port,  so  as  to 
take  their  places  in  line  of  battle  under  the  protection  of  the 
shore  batteries.  This  manoeuvre  gave  the  Austrian  fleet  time  to 
withdraw  absolutely  unmolested  by  its  greatly  superior  enemy. 
Persano's  interpretation  of  the  order  to  sweep  the  Austrians 
from  the  Adriatic,  and  to  attack  and  blockade  them  wherever 
he  should  find  them  ought,  I  think,  to  have  led  to  his  instant^ 
supersession  by  Depretis.  HI 

28.  At  a  conference  held  later  on  board  the  Principe  di 
Carignano  with  Rear-Admiral  Vacca,  d'Amico,  Chief  of  the^ 
General  Staff,  and  Captains  Jauch  and  Bucchia.  Admiral  Per^I 
sano  declared  that  he  had  not  attacked  the  imperial  fieet  because 
three  of  his  ironclads,  the  Re  d'ltalia.  Re  di  Portogallo  and 
Ancona,  would  not  have  been  able  to  participate.  Even  with- 
out them,  however,  his  force,  especially  in  gun  power,  would 
have  been  vastly  superior  to  that  of  von  Tegetthoff.  All  his 
actions  at  the  time  tended  to  undermine  the  morale  of  his  people, 
and  the  confidence  of  his  officers  in  himself  and  themselves. 
Moreover,  it  was  not  a  fact  that  the  Re  dTtalia  and  Re  di  Porto- 


ITS   HISTORY,   STRATEGY  AND   TACTICS. 


323 


gallo  could  not  have  participated.  He  is  also  understood  to  have 
intimated  that  his  instructions  assigned  to  him  more  important 
operations — that  he  had  orders  not  to  risk  the  fleet — and  that  he 
looked  for  no  advantage  to  result  from  following  the  foe.  It  is 
evident,  not  only  that  Persano  misrepresented  his  intsructJons, 
but  also  that  he  was  so  strategically  blind,  and  so  morally  timid, 
if  nothing  worse,  that  he  was  practically  paralyzed.  It  is  known, 
too,  that  the  reverses  which  had  been  already  suffered  by  the 
Italians  on  shore  had  taken  the  heart  out  of  him. 

29.  In  his  despatch  to  the  Ministry  of  Marine,  Persano  put 
forward  the  necessitous  condition  of  several  ships  as  a  reason 
for  his  inactivity  on  that  day,  but  added  that  the  fleet  would  be 
ready  in  a  short  time  to  attack  the  enemy,  who,  so  soon  as  he  had 
observed  the  formation  of  the  Italian  fleet,  had  taken  to  flight 
in  the  direction  of  Pola. 

30.  Although  on  the  28th  of  June  it  was  reinforced  by  the 
screw  frigate  Vittorio  Emmanuele,  the  screw  corvette  San 
Giovanni  and  the  paddle  despatch-boat  Sirena,  the  Italian  fleet 
remained  for  another  ten  days  at  anchor  at  Ancona.  occupied 
solely  in  completing  the  equipment  of  the  ships,  and  in  putting 
itself  into  fighting  order.  Persano,  unfortunately,  had  not  the 
art,  possessed  in  the  highest  degree  by  Saumarez  and  Nelson, 
of  inspiring  his  people,  and  of  getting  good  work  out  of  them 
even  on  the  darkest  days.  His  example  only  increased  their 
lack  of  confidence. 

31.  On  July  5  France  began  diplomatic  intervention,  v^'hich 
the  Italian  Government,  hesitatingly  and  without  relaxation  of 
hostilities,  accepted.  Impressed  by  the  importance,  at  that  junc- 
tion of  a  decisive  action,  and  prompted  by  the  voice  of  the 
people,  the  Minister  of  Marine  on  July  5  telegraphed  as  follows 
to  Admiral  Persano :  "  The  most  serious  considerations  call 
for  the  hastening  of  the  complete  equipment  of  the  fleet.  I  have 
despatched  the  Carlo  Alberto,  Principe  Umberto  (screw  frigate), 
and  Govemolo  (paddle  corvette)  from  Naples,  and  ordered  the 
immediate  completion  of  the  Affondatore.  Inform  me  as  to 
when  the  fleet  will  be  ready  to  go  to  sea,  and  of  what  vessels 
it  will  consist."  It  should  he  explained  that  the  AffondatorCj 
lately  built  in  England,  had  quitted  Gibraltar  on  June  28  and 
proceeded  with  all  possible  speed  to  Naples. 

32.  A  second  telegram  of  the  same  day  ran:    "  The  proposals 
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of  the  Emperor  of  the  French  do  not  hinder  the  prosecution  of 
hostilities;  on  the  contrary,  an  action  with  definite  result  would 
be  useful.     The  hastening  of  the  equipment  is  pressing." 

33-  Thereupon  Admiral  Persano  replied:  "  If  the  matter  be 
pressing-,  the  fleet  is  completely  ready  to  put  to  sea ;  but  two  days 
are  yet  needed  if  the  guns  are  to  be  embarked  and  the  carriages 
fitted.  The  other  needs  are  secondary.  But  I  desire  instruc- 
tions, for  I  have  none  of  any  value  except  those  of  June  8."  It 
might  be  thought  that  these  were  explicit  enough  and  all-sufiic- 
ing  (see  §23).  Persano's  telegram  surely  savored  of  imperti- 
nence. 

34.  Having  received  this  message,  the  Minister  of  Marine, 
on  the  same  day,  telegraphed;  "  Let  the  fleet  put  to  sea  to-night, 
and  do  you  await  at  sea  those  ships  which  are  still  engaged  in 
getting  their  guns  on  board.     Despatch  is  necessary." 

35.  The  definite  and  specific  instructions  which  had  been 
asked  for  were  thus  given;  yet,  in  spite  of  the  urgent  nature  of 
the  order  and  its  precise  wording,  the  fleet  did  not  leave  its  an- 
chorage. In  a  telegram  of  July  6  to  the  Minister  of  Marine, 
the  admiral,  while  declaring  that,  except  as  regards  the  new 
guns,  he  was  ready,  requested  more  directions,  using  the  fol- 
lowing words:  "  I  beg  you  to  state  definitely  whether  I  am  to 
attack  the  enemy  should  he  be  protected  by  fortresses.  It 
would  be  better  if  the  Affondatore  were  here;  yet  I  will  proceed 
without  her.  You  know  the  situation,  and  will,  therefore,  be 
able  to  say  whether  an  action  will  be  sufficient,  or  whether  a 
definite  result  is  required."  It  is  pitiful  to  find  an  officer,  who 
was  afterwards  acquitted  of  cowardice  and  treason,  shilly-shally- 
ing in  this  manner. 

36.  The  Minister  of  Marine  reiterated  his  urgent  orders  that 
the  f!eet  should  instantly  leave  the  roadstead  of  Ancona,  and 
repeated  that  it  was  important  to  fight  the  enemy  and  to  beat 
him.  To  attack  fortresses  before  the  Austrian  fleet  should  be 
defeated  was  not  deemed  to  be  desirable.  Such  an  attack  was 
indicated  as  an  operation  which,  after  a  victory  won.  might  be 
rendered  advisable  by  circumstances,  and  by  the  results  attained 
and  to  be  attained.  The  strategy  then  outlined  by  Depretis 
was  perfectly  sound ;  but  the  judgment  of  a  minister  who  could 
still  continue  Persano  in  command  must  have  been  at  fault,  and 
that  it  was  so  is  shown  by  the  minister's  feeble  change  of 
strategy  on  July  15  (see  §41). 
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The  interchange  of  these  despatches  occupied  three  days; 
and  still  the  fleet  did  not  sail.  On  July  7  fresh  orders  arrived 
from  the  minister.     These  were  to  the  effect  tliat; 

o.  Persano  was  to  seek  the  enemy,  attack  him  in  accordance 
wilh  the  instructions  of  June  8,  and  press  the  action  to  the  utmost 
in  order  to  secure  a  decisive  result. 

b.  Should  the  enemy's  fleet  remain  in  Pola,  or  should  it  take 
refuge  there,  Persano  should  blockade  Pola  with  an  adequate 
force,  but  remain  out  of  gunshot  of  Pola  and  of  the  works  pro- 
tecting the  roads  of  Fasana. 

c.  The  main  object  of  the  naval  operation  was,  before  all  other 
lings,  to  obtain  command  of  the  Adriatic,  by  freeing  that  sea 

from  the  Austrian  fleet.  Should  Persano  encounter  that  fleet. 
he  was  to  follow  it,  attack  it  and  beat  it,  or  at  least  drive  it  into 
port,  and  there  block  it  up  in  such  a  way  as  would  prevent  it 
from  issuing  forth  again. 

38.  At  length,  at  4,30  P.  M.  on  July  8,  the  fleet,  with  the  ex- 
ception of  a  few  vessels  which  were  still  completing  for  sea  and 
which  remained  behind  under  Rear-Admiral  Provana,  received 
the  order  to  sail,  not,  however,  that  it  might  go  in  search  of  the 
enemy,  although  it  is  true  that  Admiral  Persano  specified  this 
as  the  object  of  his  operations.  The  fleet  quitted  the  harbor  at 
6  P.  M.,  and  having  arrived  off  the  Gulf  of  Quarnero  at  9  A.  M. 
next  day,  returned  again  towards  Ancona,  so  that  by  2  P,  M.  it 
was  about  40  miles  to  the  S.  E.  of  Monte  Conero.  This  was  the 
rendezvous  that  had  been  given  to  Rear-Admiral  Provana.  On 
the  following  day  it  stretched  over  towards  the  Dalmatian  coast, 
approaching  Isola  Grossa  and  Lissa  within  about  twenty-five 
miles,  but  then  retiring  again  to  sea,  and  exercising  at  steam 
tactics,  signalling  and  gun-drill,  yet  not  firing,  in  spite  of  the  fact 
that  many  of  the  newly  moimled  guns  had.  of  course,  never  been 
fired  on  board  ship,  and  were  strange  to  the  people. 

39.  In  this  manner,  distant  alike  from  the  coast  of  Italy  and 
from  that  of  Dalmatia,  and  as  invisible  to  friend  as  to  foe.  the 
fleet  manoeuvred  for  three  days  on  the  line  of  43°  ii'  N.  Hav- 
ing expended  a  great  deal  of  coal,  the  loss  of  which  could  not  be 
made  good  at  sea,  and  not  having  sighted  the  coast  of  Venice  or 
Istria,  much  less  the  enemy,  it  returned  to  Ancona  early  in  the 
morning   of  July    13    and    relapsed   into   its    former    inactivity 

sgardless  of  the  will  of  the  Minister  of  Marine,  who,  foreseeing 
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that  it  must  come  back  to  replenish  bunkers  had,  on  the   i 
and  nth  of  July,  forwarded  to  Ancona  two  despatches,  requir- 
ing Persano  to  fill  up  in  the  shortest  possible  time,  to  go  to  sea 
again  and  to  cam'  out  his  instructions.  ■ 

40.  Admiral  Persano  evidently  considered  himself  to  be  still 
too  weak  to  attempt  decisive  action  against  the  imperial  fleet, 
and  his  three  days'  experimental  cruise  in  the  Adriatic  seems 
to  have  convinced  him  thatj  before  risking  an  engagement, 
further  exercises  were  very  necessary;  nor  can  it  be  pretended 
that  the  Italian  fleet*  even  at  that  period,  was  in  the  condition  of 
perfection  which,  at  the  beginning  of  the  mobilization,  the 
Marine  Ministr)-  had  considered  tt  should  attain  ere  it  could 
successfully  engage  the  Austrians.  Persano  was  not  the  man  to  fl 
correct  the  shortcomings  in  discipline  and  training.  On  the 
other  hand,  the  dockyard  authorities,  it  must  be  admitted,  were 
much  to  blame.  The  fleet  was  to  have  consisted  of  thirty-five  ■ 
vessels.  Of  its  twelve  ironclads,  the  Affondatore;  of  its  heavy 
wooden  vessels,  the  screw  line-of-battle  ship  Re "  Galantuomo, 
the  screw  frigates  Carlo  Alberto  and  Principe  Umberto,  the 
paddle  corvettes  Governolo  and  Fulminante,  and  the  screw  cor- 
vettes Clotilde  and  Etna;  and  of  its  small  craft,  two  despatch- 
vessels,  one  brigantine,  and  several  transports,  were  absent.  Infl 
fact,  of  the  thirty-five  men-of-war,  inclusive  of  armed  despatch- 
vessels,  which  had  been  intended  to  compose  the  active  naval 
force,  eleven  were  not  upon  the  spot,  so  that  on  July  14  thefl 
fleet  included  only  eleven  ironclads,  five  screw  frigates,  one 
screw  corvette,  two  paddle  corvettes,  three  screw  gunboats,  and 
two  despatch-vessels.  Thus,  leaving  aside  considerations  of  ton-fl 
nage,  engine-power,  armor  and  armament,  and  looking  merely 
at  numbers,  the  Austrianis  were  inferior  as  regards  big  ships, 
only  by  four  ironclads  and  one  heavy  wooden  vessel,  and  they  fl 
actually  had  a  superiority  in  the  matter  of  gunboats.  In  other 
material  respects,  and  particularly  in  gun-power,  the  Austrians 
were,  it  is  true,  at  a  g^eat  disadvantage;  but  Persano  seems  to 
have  doubted  whether  (looking  to  the  supposed  probability  that 
the  enemy,  if  he  fought  at  all,  would  flight  in  the  neighborhood 
of  a  well-fortified  harbor),  all  the  superiority  possessed  by  thefl 
Italians  would  justify  them  in  hoping  for  a  decisive  result  from 
an  engagement.  He  judged  von  Tegetthoff  by  his  own  poor 
self.     He  therefore  wished  to  await  the  arrival  of  a  few  more  ves- 
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sels,  and  especially  of  the  ram  Affondatore.  Nearly  all  his 
letters  and  despatches  mentioned  this  ship,  and  urged  the 
hastening  of  her  junction  with  the  fleet.  The  inactivity  of  the 
admiral  was,  nevertheless,  so  unwelcome  to  the  people  and  the 
government,  that  the  Minister  of  Marine  deemed  it  wise  to 
betake  himself  personally  to  Ancona  in  order  to  goad  Persano 
to  begin  hostilities  by  means  of  a  hint  that  othensise  he  must 
be  relieved  of  his  command. 

41,  The  Minister  of  Marine  arrived  on  the  morning  of  July 
15,  summoned  d'Amico,  the  chief  of  the  general  staff  of  the 
fleet,  and  asked  him  whether  he  held  that  a  sudden  descent  on 
Lissa  offered  prospects  of  success.  D'Amico  was  of  opinion 
that,  as  the  conclusion  of  a  truce  seemed  to  be  imminent,  neither 
Venice  nor  Pola  could  be  attacked;  but  that  if  it  were  required 
to  deal  some  swift  blow,  no  place  was  more  suitable  than  Lissa 
as  a  scene  of  operations.  Rear-Admiral  Vacca,  who  was  pres- 
ent, agreed  with  this  opinion.  A  tittle  later  the  project  of  a  suit- 
able descent  on  Lissa  was  put  before  Admiral  Persano  who, 
raising  no  objections,  required  only  that  a  landing  force  of  four 
or  five  thousand  men  should  be  placed  at  his  disposal.  Neither 
minister  nor  admiral  seems  to  have  raised  a  question  as  to  the 
whereabouts  of  von  Tegetthofif,  or  as  to  the  probable  attitude  of 
his  undefeated  fleet.  It  seems  to  have  been  concluded  that, 
because  the  Austrians  had  not  attacked  the  Italians  under  the 
batteries  of  Ancona,  they  would  not  attack  them  anywhere. 
Indeed,  Persano's  feeble  mind  swung  over  readily  from  the  ex- 
treme of  moral  timidity  to  the  extreme  of  insensate  rashness; 
and  he  finally  went  out  on  his  mad  expedition  without  an  ounce 
of  coal  save  what  his  ships  had  in  their  bunkers — coal,  that  is, 
sufficient  only  for  four  or  five  days'  steaming^ — though  he  realized 
clearly  enough  that  he  was  not  in  the  least  likely  to  capture  Lissa 
in  a  day  or  to  find  any  fuel  there. 

42.  On  the  same  day  there  arrived  from  the  headquarters  at 
Ferrara  a  memorandum  by  General  La  Marmora.  This  had 
been  despatched  by  order  of  the  king,  and  it  admitted  of  no 
further  postponement  of  operations.  As  the  Minister  of  Marine 
undertook  to  strengthen  the  available  landing  force  by  1500  men 
at  once,  and  to  send  without  delay  further  reinforcements  of 
one  battalion  of  marine  infantry,  two  companies  of  engineers, 
and  1500  chasseurs,  under  the  command  of  General   Fontana, 
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Persano  determined  to  sail  on  the  following  afternoon  for  attj 
attack  upon  Lissa. 


Ill,  LissA  AND  ITS  Defences. 


Lissa 


43.  L-issa  !s  a  mountainous  island,  forty  miles  from  the  Dal- 
matian mainland,  and  having  between  it  and  the  mainland  the 
islands  of  Lesina  and  firazza.  It  is  about  eleven  miles  iong  ■ 
from  east  to  west,  and  six  miles  broad  from  north  to  south.  The 
western  extremity,  splits  into  two  promontories,  between  which 
lies  the  Bay  of  Comisa,  with  the  town  of  Comlsa  at  its  head.  ■ 
Near  the  northeast  extremity,  at  the  head  of  Port  St.  Giorgio, 
lies  the  town  of  Lissa.     At  the  southeast  comer  of  the  island 

is  Porto  Manego.  The  whole  coast  is  much  broken  and  lofty, 
and  some  of  the  interior  peaks  have  an  elevation  of  nearly  3000 
feet 

44.  The  island  was  for  some  time,  during  the  Napoleonic  wars, 
occupied  by  the  British,  who  fortified  it,  and  when  it  was  re- 
stored to  Austria,  the  fortifications  were  repaired  and  improved. 

45.  Port  St.  Giorgio,  which  is  about  one  and  a  half  raUes  long 
and  half  a  mile  broadj  runs  inland  in  a  westerly  direction.  On 
the  north  side  the  approach,  at  the  beginning  of  1866,  was  pro- 
tected by  Fort  Georg  and  the  smaller  works,  Battery  Marmuta, 
Robertson  Tower,  Battery  Znpparina  and  Bentinck  Tower,  all 
of  which  stood  on  the  small  promontory  which  juts  out  between 
Port  St  Giorgio  and  Porto  Karober.  On  the  south  side,  at  the 
narrowest  part  of  the  entrance,  stood  Battery  Schmid.  with  Wel- 
lington Tower  above  and  behind  it.  At  the  head  of  the  harbor 
was  Battery  Madonna,  All  the  works,  save  Wellington  Tower»« 
which  had  fallen  into  decay,  were  in  good  order,  though  they 
were  not  modern,  and  had  been  constructed  only  to  cope  with 
wooden  ships.  In  addition  to  them,  upon  the  highest  point  o£fl 
the  road  bet^veen  Port  St.  Giorgio  and  Comisa  was  a  work 
known  as  Fort  Max. 

46.  Just  before  the  outbreak  of  the  war  Bentinck  Tower  andfl 
its  outlying  defences  were  strengthened;  Wellington  Tower  was 
repaired;  Batterj-^  Magnaremi  was  erected  on  the  north  side  of 
the  mouth  of  the  Bay  of  Comisa;  a  work  was  thrown  up  onfl 
Monte  Perlic  on  the  side  of  the  same  bay;  two  works  were  com- 
pleted on  the  Vrani  Kamic  to  dominate  the  N.  W.  comer  ot 
the   island,   and   Battery   Nadpostranje   was   built  above   Porto 
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Manego.  Finally,  above  and  behind  Battery  Madonna,  at  a 
height  of  about  800  feet,  seven  emplacements  were  made  and 
armed  on  the  hills  of  Andrea  and  Cosmo.  The  island  was 
united  by  means  of  a  telegraph  cable  with  Lesina  and  Brazza, 
and  could  also  coniniunicate  with  those  islands  by  means  of 
optic  telegraphs,  or  semaphores,  placed  on  the  peaks. 

47.  The  various   works   which   have  been  briefly  catalogued 
were  armed  as  follows: 
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The  Austrian  pi>und  ei^ualled  L2347  lb.  avoirdupois. 
•These  were  not  guns,  but  13-par.  aud  O-pdr.  n>cket-tubo8. 

4B.  The  garrison  of  the  island,  after  the  transfer  on  the  lath 
or  13th  of  July  of  the  4th  Jellacic  Battalion  to  Triest,  consisted 
of: 

Uaiu 

5  Companies  of  Marine  Infantry laoo 

Compan."  3  of  the  Coast  Artillery  Regiment 297 

Company  5  of  the  Coast  Artillery  Regiment. . . ,     265 

Engineers 27 

Seanjen 44 


1833 

The  whole  was  under  the  command  of  Colonel  Baron  Urs  de 
Margina,  who  also  had  at  his  disposal  in  Port  St.  Giorgio  the 
steamer  Egitto.  which,  however,  was  unarmed. 
*         *         *         #         # 
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On  July  1 6  the  Italian  fleet  left  Ancona  for  Lissa.  It 
consisted  of  the  eleven  ironclads  Re  d'ltalia  (flag),  Re  di  P* 
gallo.  Principe  Carignano,  Maria  Pia.  Castelfidardo,  Ano 
San  Martino,  Fonnidabile,  Terribile,  Palestro  and  Varese; 
four  screw  frigates  Maria  Adelaide,  Gaeta,  Duca  di  Geneva 
Vittorio  Emanuele;  the  three  corvettes  Guiscardo  and  El 
Fieramosca  Cpaddle)  and  San  Giovanni  (screw);  the  two  at 
despatch-vessels  Messaggiere  and  Esploratore;  the  two  t 
despatch-vessels  Flavio  Gioia  and  Stella  d'ltalia;  the  Wash 
lon^  hospital-ship,  and  the  Indipendenza,  store-ship.  Later  i« 
day,  the  three  screw  gunboats  Montebello,  Vinzaglio  and  ( 
fienza,  and  the  unarmed  despatch-vessel  Giglio  joined 
screw  frigate  Garibaldi,  which  had  remained  behind  to  atten 
her  machinery,  picked  the  fleet  up  on  the  i8th,  and  the  1( 
desired  ram  Affondatore  reinforced  Admiral  Persano  on 
19th. 

IV,  The  Italian  Attack  on  Lissa. 

I 

49.  As  the  fleet  was  witliout  a  tmstworthy  chart  of  LissaJ 
which  the  commander-in-chief  had  appHed  in  vain  to  the  1 
istry,  Captain  d'Amico,  the  c!iief  of  the  general  staff,  was  t 
on  board  the  Messaggiere  to  undertake  a  reconnaissance. 

50.  In  order  to  conceal  its  real  object,  the  fleet  headed  il 
nightfall  for  the  island  of  Lussin  in  the  Gulf  of  Quarnero, 
on  the  17th  altered  course,  and  on  the  i8tli,  at  8.30  A.  M.,i 
peared  lor  the  first  time  in  sight  from  the  island  of  Lissa,  dis 
about  twenty  miles  to  the  N.  W.  In  the  meantime,  on  the  i; 
at  sunset,  the  Messaggiere  which,  under  British  colors  (see  | 
had  cruised  round  the  island,  had  rejoined  the  flag,  and  Cap 
d'Amico  had  given  the  admiral  a  tolerably  correct,  though  so 
what  general,  account  of  the  works  on  shore.  These  he 
sketched  in  on  a  previously  prepared  map,  and  he  had  repo: 
that,  according  to  his  estimate,  they  were  held  by  about  a 
men.  It  does  not  appear  that  the  Italians  had  satisfied  th 
selves  as  to  the  whereabouts  of  von  Tegetthoff. 

51.  Persano,  who  had  originally  intended  to  appear  with 
bulk  of  his  fleet  before  St.  Giorgio,  and,  while  he  attac 
the  harbor,  to  disembark  his  troops  at  Comisa,  and  to  im 
them  thence  so  as  to  take  the  St.  Giorgio  defences  in  the  1 
now  realized  that  a  landing  at  Comisa  would  inevitably  S 
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with  difficulties.  He  did  not,  however,  regard  the  island  as  a 
Gibraltar.  On  the  contrary,  he  considered  that,  though  the 
operation  might  take  time,  and  might  not  perhaps  be  completed 
until  after  the  arrival  of  the  promised  reinforcements  for  landing 
purposes,  the  capture  of  the  place  was  perfectly  practicable.  But 
as  he  now  purposed  to  make  Manego  his  chief  point  of  disem- 
barkation, he  modified  his  plan  of  attack  and  made  his  dispo- 
sitions as  follows: 

52.  a.  Rear-Adniiral  Vacca,  with  the  three  ironclads,  Principe 
Carignano,  Castelfidardo  and  Ancona,  and  the  paddle  cor\Ttte 
Guiscardo  (mounting  in  all  eighty-two  guns),  was  to  attack  the 
works  in  the  bay  oF  Comisa,  so  as  to  occupy  the  attention  of  part 
of  the  garrison,  and,  by  reducing  the  batteries,  to  afford  the  ex- 
peditionary corps  a  possibi!ity  of  landing  there  in  case  a  landing 
should  not  be  effected  elsewhere. 

53.  b.  Vice-Admiral  Albini,  with  the  four  screw  frigates  Maria 
Adelaide.  Gaeta,  Duca  di  Genova  and  Vittorio  Enianuele,  and 
the  screw  corvette  San  Giovanni  (mounting  in  all  206  guns),  was 
to  silence  Battery  Nadpostranje,  which  protected  Porto  Manego, 
and  then  disembark  a  landing  force  under  Captain  di  Monale. 

54.  r.  The  bulk  of  the  fleet,  consisting  of  the  ironclads  Re 
d'ltalia,  Re  di  Portogallo,  Maria  Pia,  San  Martino,  Formidabile, 
Terribile.  Varese  and  Palestro,  the  paddle  corvette  Ettore  Fier- 
amosca,  and  the  despatch-vessel  Messaggiere  (mounting  in  all 
173  guns),  under  the  personal  command  of  the  admiral,  was  to 
attack  the  works  of  Port  St.  Giorgio  from  the  front.  The  four 
ships  Re  di  Portogallo,  Maria  Pia.  Terribile  and  Varese,  under 
Captain  Ribotti,  as  senior  officer,  were  told  off  to  the  defences  on 
the  south  and  east  side  of  the  harbor  mouth,  while  the  rest,  under 
Persano,  were  assigned  to  the  defences  on  the  north  and  west 
side. 

55.  rf.  The  gunboat  flotilla  (mounting  12  guns),  under  Com- 
mander Sandri,  was  to  proceed  to  Lesina,  there  cut  the  sub- 
marine cable,  and  destroy  all  vessels,  and  other  means  of  com- 
munication with  the  mainland. 

56.  f.  The  Esploratore  was  to  cruise  between  Punta  Planca 
(called  in  many  charts,  Punta  Blanca,  on  the  mainland)  and  the 
island  of  St.  Andrea,  and  the  Stella  d'ltalia  between  St.  Andrea 
and  the  island  of  Pelagosa,  and  to  signal  any  approach  of  hos- 
tile ships.     By  this  arrangement  Lissa  was  placed  about  20  miles 
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inside  the  point  of  a  rig-ht  angle  formed  by  the  lines  upon  which 
the  two  vessels  were  instructed  to  cruise. 

57.  f.  The  Indipendenza  and  Washington  were  to  lie  off  t 
island  of  Busi,  about  five  miles  to  the  southwest  of  the  island 
Lissa  and  to  await  orders. 

58.  These  dispositions  were  to  have  taken  effect  at  daybreak 
on  the  1 8th,  but  owing  to  various  reasons,  it  was  not  until  be^ 
iween   10  and  11  A,  M,  that  the  vessels  began  to  reach  the: 
stations. 

[In  my  humble  opinion,  the  plan,  apart  from  the  damning 
defects  of  the  main  strategy  which  allowed  of  its  being  employed 
at  all,  was  not  a  sound  one.  Persano's  idea  was,  with  his  ships, 
to  occupy  attention  at  tw'o  distant  points  while  a  landing  was 
being  effected  at  a  third  and  intermediate  point.  Ships  do  not 
necessarily  occupy  much  of  the  attention  of  the  garrisons  of  forts 
of  elevated  command.  The  forts  may  wholly  or  partially  neglect 
the  ships,  especially  if  there  be  no  good  landing  place  near.  But 
an  attempted  landing  is  a  real  threat.  Persano,  therefore,  should 
have  concentrated  his  heavy  ships  and  divided  his  landing  par- 
ties. Such  was  the  plan  which  was  adopted  with  conspicuous 
success  more  than  once  by  the  Japanese  in  their  war  with  China 
in  1894-5,  Moreover,  Persano  ought  to  have  known  the  futility 
of  expecting  ships  to  deal  successfully  with  works  perched  far 
above  them.]  | 

59.  Reinforced  by  the  Garibaldi,  which  had  joined  at  9  A.  M., 
and  which  was  assigned  to  Albini's  division,  the  fleet  approached 
the  island.  The  garrison  had  been  forewarned  by  the  Messag- 
giere's  reconnaissance  on  the  morning  of  the  17th  that  something 
was  intended  against  it,  and  a  good  lookout  being  kept,  the 
telegraph  station  on  Monte  Hum  was  able,  soon  after  sunrise, 
to  signal  that  nine  men-of-war,  distant  twenty  miles  and  flying 
no  colors,  were  steering  a  N.  E.  course  towards  Lissa  (see  §16). 
Little  by  little  more  ships  were  sighted,  until  twenty-two  were 
coimted.  At  9  A.  M.  they  were  visible  from  Battery  Magnarem.i, 
near  Comisa,  and  at  11  A,  M.  Ribotti's  four  ironclads,  coming 
from  the  S.  W.,  approached  within  gunshot.  Magnaremi  opene 
promptly,  and  all  the  ships  at  once  hoisted  Italian  colors  and 
dressed  themselves  with  flags.  The  four  ironclads  took  station 
to  the  N.  W.  of  the  battery  and  opened  fire  upon  its  right  flank, 
which    contained    the    powder-magazine.     Magnaremi    at    firs' 
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replied  with  the  three  rifled  24-pdrs.  of  the  flank  attacked,  but 
to  strengthen  the  fire,  the  commanding  officer  caused  the  guns 
from  the  left  flank  to  be  run  across  and  fought  over  the  top  of 
the  magazine.  The  enem\\  surprised  by  the  increased  fire, 
ahered  his  position.  At  the  same  time,  Vice-Admiral  Albini's 
wooden  ships  appeared,  took  station  in  front,  and  on  the  left 
flank,  of  the  batten-*,  and  en  gashed.  Soon  afterwards  Rear- Ad- 
miral Vacca's  ships  also  joined  in  the  action. 

60.  Magnaremi,  thus  for  a  short  time  assailed  by  fourteen 
ships,  behaved  very  creditably,  and  never  slackened  its  fire;  but 
the  Italians  had  great  difficulties  to  contend  with,  for  the  battery 
was  not  only  small,  but  also  about  500  feet  above  the  sea-level. 
At  first  the  projectiles  did  not  reach  the  height;  later  they  over- 
shot it.  Only  two  in  all  struck  the  scarp  of  the  work.  When- 
ever any  ship  moved  within  range  of  them,  the  two  6-pdr.  La 
Hitte  guns,  posted  800  feet  high  on  Monte  Perlic,  were  fired; 
but  it  cannot  be  supposed  that  such  little  weapons  did  much 
harm. 

61.  After  the  arrival  of  the  division  of  Rear-Admiral  Vacca^ 
who  thenceforward  took  charge  of  the  action  at  Comisa,  Albini 
and  Ribotti  drew  their  ships  out  of  fire,  and  steered  along  the 
southern  shore  oi  the  island,  the  former  for  Porto  Manego,  and 
the  latter  for  St.  Giorgio.  Admiral  Persano,  with  his  ships, 
seems  to  have  proceeded  to  St.  Giorgfio  by  way  of  the  northern 
side  of  the  island.  At  11  A.  M.  Ribotti's  division,  in  column  of 
line  ahead,  passed  Manego,  and,  when  Battery  Nadpostranje 
fired  a  blank  charge,  the  three  leading  vessels  altered  course  to 
starboard  and  made  a  wide  bend  which  took  them  out  of  gun- 
shot. The  fourth  vessel  drew  nearer,  and  two  shotted  rounds 
were  discharged  at  her.  but  failed  to  hit  her.  Thereupon  she 
also,  without  making  any  reply,  kept  away  and  followed  her 
consorts  around  the  eastern  side  of  the  island. 

62.  A  little  later  Vice-Admiral  Albini's  wooden  ships  ap- 
peared before  Porto  Manego  and  took  station  opposite  Battery 
Nadpostranje.  The  Maria  Adelaide  and  Vittorio  Emanuele 
approached  within  range  and  opened  with  their  heaviest  guns, 
but  failed  to  reach  the  work,  which  lay  about  500  feet  above  the 
sea,  Nadpostranje  replied  with  twenty-eight  rounds,  which 
killed  two  and  wounded  three  people  on  board  the  Maria 
Adelaide. 
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63.  In  the  meantime,  arriving  from  the  westward,  the  first  of 
Persano's  iroti-dads  approached  within  range  of  Fort  Georg  at 
about  II  A,  M.     Fired  at  by  that  work,  they  passed  it  without 
replying,  but  presently  stationed  themselves  in  such  a  manneqH 
as  almost  to  surround  the  fort  and  began  a  furious  action,  in" 
which  Ribotti's  division,  coming  in  from  the  eastward  and  taking 
position  opposite  Wellington   Tower  and  Battery  Schmid,  soon 
Joined,     While  the  Ironclads,  kept  in  continual  motion,  rained 
heavy  projectiles  on  the  forts,  the  latter  returned  the  fire  with 
steadiness.     Aware  of  the  small  size  of  the  guns  on  shore,  theS 
enemy  often  ventured  within  1500  yards  of  the  defences.     The™ 
flagship  Re  d'ltalia,  at  length  placed  herself  within  500  yards  of 
Battery  Schmid,  which,  only  forty  feet  above  the  sea,  tried  in.^^ 
vain  to  drive  off  its  formidable  opponent,  and,  at  about  2  P,  M.," 
Batterj'  Schmid 's  magazine  blew  up,  burying  forty  men  in  its 
ruins.     It  was  the  Italian  flagship  that,  by  a  fortunate  shot,  had 
wrought  this  damage,  and  cheers  from  all  the  ships  greeted  the 
success.    Soon  after  the  explosion  in  Battery  Schmid,  several 
small  magazines  blew  up  in  Fort  Georg.  and  Batteries  Mamula 
and  Zupparina,  and,  especially  at  Fort  Georg,  occasioned  much 
loss;  but  nowhere  did  the  defence  lose  heart,  and  a  continuous 
fire  was  kept  up.    Wellington  Tower  was  particularly  active, 
and  Admiral  Persano  therefore  ordered  the  Maria  Pia,  San  Mar- 
tino  and  Formidable  to  draw  nearer  to  it  and  to  bombard  it  as 
hotly  as  possible.  ^| 

64.  While  eight  ironclads  were  thus  engaged  in  endeavoring™ 
to  silence  the  defences  of  Port  St.  Giorgio,  the  paddle  corvette 
Guiscardo  arrived  from  Comisa  with  a  message  from  Rear- 
Admiral  Vacca  to  the  effect  that,  owing  to  the  inaccessible  ele- 
vation of  the  Austrian  works  there, he  had  ceased  to  bombard  them 
and  was  on  his  way  to  Porto  Manego,  where  he  purposed  to  sup- 
port Vice-Admiral  Albini.  Vacct  had,  in  fact,  suspended  his  bom- 
bardment at  I  P.  M.  When  he  arrived  off  Manego,  he  dis- 
covered that  Albini  was  inactive  for  reasons  similar  to  thoa 
which  had  operated  at  Comisa. 

65.  A  council  of  war,  assembled  in  Albini's  flagship,  the  Maria 
Adelaide,  had  already  unanimously  recognized  the  uselessness 
of  continuing  an  engagement  which,  while  it  involved  loss  and 
damage  to  the  wooden  ships,  seemed  to  promise  no  result,  and 
it  was  in  doubt  as  to  the  advisability  of  attempting  to  land  troops. 
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Vice-Admiral  Albini  despatched  the  screw  corvette  San  Gio- 
vanni with  this  intelHgencc  to  Admiral  Persano,  from  \vhom  he 
requested  further  orders.  Vacca,  informed  of  the  condition  ot 
affairs  at  Manego,  steamed  on  with  his  division  for  Port  St. 
Giorgio. 

66.  Admiral  Persano  was  in  no  small  degree  surprised  at  the 
resuitless  nature  of  the  operations  of  his  subordinates,  and  made 
a  communication  in  writing  to  that  effect  to  Vice-Admiral 
Albini.  This  was,  perhaps,  natural,  for  it  is  difficult  to  imagine 
that  the  small  and  loftity  placed  works  dominating  the  south 
coast  of  the  island  could  have  been  of  sufficient  force  to  pre- 
vent a  seriously  attempted  landing  of  troops,  or  to  bar  their 
advance  towards  Lissa.  It  is  disappointing,  too,  to  any  com- 
mander-in-chief that  subordinates,  instead  of  sending  for  fresh 
orders,  should,  on  their  own  responsibility,  abandon  the  posi- 

>ns  and  duties  assigned  to  them. 

67.  At  the  same  time  Persano  sent  orders  to  Albini  to  join 
the  main  ironclad  division,  and  to  Vacca,  to  keep  at  least  one 
ironclad  before  Comisa  in  order  to  hold  the  local  garrison  in 
check.  Shortly  after  the  despatch  had  been  sent  oflf  to  him, 
however.  Vacca  appeared  off  St.  Giorgio,  and  Persano  then  in- 

ructed  him  to  direct  the  fire  of  his  division  simultaneously 
igainst  Wellington  Tower  and  the  inner  defences  of  the  harbor. 
About  half  an  hour  later,  Albini's  division  also  joined  the  fleet, 
and  was  ordered  to  effect  a  landing  in  Porto  Karober,  which  lay 
close  at  hand. 

68.  While  Albioi  made  the  necessary  preparations  to  this  end, 
every  ship  concentrated  the  greater  part  of  her  fire  on  Battery 
Madonna,  Wellington  Tower  and  Fort  Georg,  which,  not  having 
been  built  to  withstand  such  a  storm  of  projectiles,  suffered 
severely. 

69.  In  the  meantime  Albini's  vessels,  covered  by  the  project- 
ing peninsula  known  as  Scoglio  Ost.  took  station  off  Novaposta 
in  such  a  manner  as  to  expose  themselves  as  little  as  possible  to 
the  guns  on  the  weak  left  face  of  Fort  Georg.  At  5  P.  M.,  the 
fort  which,  during  a  six  hours'  action,  had  lost  one-fifth  of  its 
garrison,  had  had  half  its  guns  dismounted,  and  had  been,  in 
places,  razed  level  with  the  ground,  and  which,  at  the  last,  had 
to  contend  with  no  fewer  than  433  guns,  ceased  firing.  Battery 
Mamula,  which  lay  beneath  the  fort,  and  was  exposed  to  the 
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same  destructive  liai],  lost  its  commandant.  Gomola,  and  a  third 
of  its  garrison,  and  was  silenced  soon  after  Fort  Georg  had  b* 
come  quiet. 

70.  The  Italians  quickly  perceived  the  effect  of  their  6re 
unwisely  resolved  to  force  the  harbor.     In  view  of  the  fact  that 
a  landing  had  been  ordered  at  Karober,  there  was  no  reason  forj 
attempting  to  do  all  the  work  with  the  ships.    The  Formidabilei 
was  ordered  to  plant  herself  in  the  entrance,  and  the  Maria  Pia' 
and  San  Martino  were  directed  to  proceed  into  the  bay   and 
engage  the  batteries  there.    Some  of  the  remaining  ironclads 
approached  the  mouth  of  the  port,  and,  with  the  paddle  vessels, 
which  up  to  that  period  had  been  kept  at  a  distance  but  were 
now   brought   nearer,   were   instructed  to  throw   their   heaviest 
projectiles  up  the  harbor,  while  the  Re  d' Italia  placed  herself  ii 
front  of  the  still  ahnost  undamaged  Battery  Zttpparina. 

71.  Su ported  by  the  fire  of  these  craft,  the  Formidabile,  fol- 
lowed b}'  the  Maria  Pia  and  the  San  Martino,  moved  stow*ly  ant 
cautiously  into  the  bay  under  the  guns  of  Wellington  Tower 
Bentinck  Tower,  and,  more  eflfective  than  all,  of  Battery  Zup- 
parina,  which,  paying  no  attention  to  the  other  vessels,  concen- 
trated all  her  guns  upon  the  ships  that  were  on  their  way  in. 
Arriving  opposite  Zupparina,  the  three  iron-clads  discharged 
their  broadsides  at  the  battery,  which,  however,  at  a  distance  of 
barely  one  cable,  continued  steadily  to  direct  her  projectiles  at^ 
their  ports,  and  thus  managed  to  get  a  24-lb.  shell  into  the  in- 
terior of  the  Formidabile,  the  leader  of  the  line.  Intimidated, 
perhaps,  by  the  resultant  explosion,  the  Formidabile  suspended 
her  advance,  and  as  the  hitherto  untouched  Battery  Madonna  at 
that  moment  joined  in  the  action,  the  three  ironclads,  which  had 
already  passed  the  line  between  Battery  Zupparina  and  Battery 
Schmid,  began  to  haul  off. 

"^2,  When  the  enemy  made  this  mad  and  unnecessary  attempt, 
the  hired  Austrian  Lloyd  steamer  Egitto,  which  had  been  placed 
under  the  orders  of  the  commander  of  the  island,  and  which 
seemed  to  be  threatened,  was  sunk  in  shallow  water  up  to  the 
level  of  her  upper  deck,  and  the  troops,  which  had  until  then 
occupied  the  hamlet  of  Lissa,  were  withdrawn  to  the  heights  of 
Andrea  and  Cosmo,  while  all  the  available  field-guns  were  put 
in  position  behind  the  emplacements  on  these  heights  with  a  vien 
to  the  support  of  Battery  Madonna. 
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73.  Hitherto  the  cable  to  Zara  had  been  in  working  order,  and, 
by  means  of  it,  al!  occurrences  had  been  reported;  but  after  the 
despatch  of  the  message  announcing  the  catastrophe  at  Battery 
Schmid,  the  wire  suddenly  became  useless.  Tlie  explanation  is 
that  at  4  P.  M.  a  gunboat  belonging  to  Commander  Sandri's 
flotilla  (see  §55)  had  entered  the  harbor  of  Lesina,  had  taken  tlie 
harbor  officials  on  board,  and,  by  threatening  to  bombard  the 
town,  had  induced  the  local  authorities  to  discover  the  position  of 
the  cable,  which  had  been  then  cut. 

74.  After  the  failure  of  the  attempt  to  force  the  port,  it  seemed 
to  the  Austrians  as  if  the  enemy  determined  to  destroy  Welling- 
ton Tower,  so  as  to  complete  the  silencing  on  that  day  of  the 
outer  defences,  even  if  the  inner  ones  could  not  be  reached.  At 
6  P-  M.  all  the  ironclads  were  concentrating  their  fire  upon  the 
tower,  which,  together  with  the  adjoining  mortar  battery,  600 
feet  above  the  sea,  was  exposed  to  a  close  bombardment  for  two 
hours.  The  defence  was  assisted  by  Bentinck  Tower,  and  also 
by  Battery  Zupparina,  whenever  any  vessels  showecs  themselves 
within  range  of  the  guns  of  that  work.  Wellington  and  the 
mortar  battery  replied  as  warmly  as  they  could  to  the  enemy's 
more  numerous  projectiles,  many  of  which  flew  far  over  the 
tower,  and,  falling,  set  the  hillside  undergrowth  in  flames. 

75.  It  was  after  7  P.  M.  when  Admiral  Persano,  realizing  the 
necessity  of  giving  his  men  some  rest,  collected  the  greater  part 
of  his  fleet  in  line,  out  of  gunshot,  to  the  north  of  the  harbor. 
For  a  time  he  left  Vacca's  division  before  Wellington,  which, 
on  the  north  side,  had  been  somewhat  seriously  breached,  and 
the  safety  of  which  was  thus  imperilled.  Nevertheless,  the  how- 
itzers on  the  summit  of  the  tower,  and  the  mortars  below  it, 
were  still  firing  when,  at  about  eight  o'clock,  Vacca's  division 
drew  oflf,  and  with  the  rest  of  the  fleet,  dropped  anchor  after 
tundown  eight  miles  to  the  northward  of  the  coast. 

■  75.  At  10  P.  M.  the  gunboat  flotilla  from  Lestna  rejoined  the 
flag,  and  Commander  Sandri  reported  to  the  admiral  that,  shortly 
before  the  cable  had  been  cut.  a  despatch  had  gone  through  to 
the  effect  that  the  Austrian  fleet  might  be  expected  off  Lissa. 
This  news,  which  Commander  Sandri  declared  that  he  had  ob- 
tained from  an  Austrian  oflficial,  appeared  to  Admiral  Persano 
to  have  been  invented  in  order  to  deter  him  from  prosecuting 
his  attack  upon  tlie  island,  and  he  decided  that,  on  the  following 


338 


THE    NAVAL   CAMPAIGN   OF    LlSSAJ 


day,  the  19th,  although  he  wotild  keep  the  greater  part  of  his 
fleet  ready  to  ward  off  any  Austrian  interference  that  might  be 
attempted,  he  would  resume  the  engagement  with  the  works  oa 
shore,  and  would  again  endeavor  to  effect  a  landing  in  Porto 
Karober.  It  is  clear,  I  think,  that  Persano  was  not  a  student  of 
naval  history.  Had  he  been  one,  the  mere  fact  of  Lissa  being 
near  him  must  have  recalled  to  him  how  narrowly  Dubourdieu, 
in  18 to,  had  escaped  being  caught  by  Hoste  at  a  disadvantage 
while  in  the  act  of  seizing  part  of  the  island.  It  would  also  have 
reminded  him  that  Dubourdieu.  in  rSii,  sailed  from  Ancona  to 
capture  Lissa  without  having  first  reckoned  with  the  undefeated 
British  squadron  in  the  neighboring  waters,  and  that,  in  con- 
sequence, he  was  disgracefully  beaten  by  Hoste  with  a  ver>' 
inferior  squadron.  History  sometimes  repeats  itself  with  start- 
ling simplicity.  The  officers  commanding  the  landing  force,  the 
artillery  and  the  engineers,  were  summoned  on  board  the  flagship 
and  agreed  with  Persano's  decision;  but  they  expressed  some 
doubt  as  to  the  success  of  the  undertaking  until  reinforcements 
should  arrive.  The  paddle-corvette,  Ettore  Fieramosca,  with 
despatches  concerning  the  day's  work,  was  sent  from  the  fleet, 
and  in  the  dead  of  night  some  other  vessel  appears  to  have  ap- 
proached the  Bay  of  Stoncica  in  order  to  reconnoitre,  for  at 
12  o'clock  Wellington  suddenly  fired  a  shot  in  that  direction, 
disturbing  the  numerous  working  parties  that  were  repairing  the 
sorely  damaged  defences.  •  But  if  a  ship  did  indeed  approach, 
she  quickly  retired  again,  and  from  midnight  until  morning  there 
was  no  further  alarm. 

77.  During  the  hours  of  darkness  Admiral  Persano's  timidity 
and  infirmit)'  of  purpose  tormented  him  with  doubts  whether, 
after  alt.  his  available  troops,  which  all  his  advisers  believed  to 
be  insufficient  for  the  business,  ought  to  be  landed  on  the  little 
known  territory  of  the  enemy,  and  finally  he  came  to  the  con- 
clusion that  he  would  await  reinforcements.  On  the  morning 
of  the  19th,  however,  he  ordered  Vice- Admiral  Albini  and  Rear- 
Admiral  Vacca  to  proceed  with  the  bombardment  of  the  works, 
pending  the  time  when  a  landing  could  be  made.  Already  he 
had  expended  a  large  quantity  of  ammunition,  only  to  discover 
that  the  Austrians  repaired  damages  quickly.  He  was  now 
about  to  expend  more,  although  he  had  no  means  of  knowing 
when  he  would  be  able  to  recoup  himself,  or  that  he  would  be 
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in  condition  to  profit  by  the  expenditure  ere  the  defenders  should 
again  patch  up  their  works.  Unless  a  bombardment  be  de- 
signed to  be  mere!)'  punitive  or  destructivej  it  should  not  be  car- 
ried out  until  circumstances  permit  of  its  being  instantly  followed 
up. 

78.  At  7  A.  M.  on  the  19th,  the  divisions  of  Albini  and  Vacca 
again  approached  Port  St.  Giorgio  and  bombarded  Fort  Georg 
and  the  works  near  it,  Albini  firing,  merely  for  practice,  at 
Wellington  Tower  also.  Fort  Georg,  Robertson  Tower,  Bat- 
tery Mamula  and  Wellington  Tower,  with  its  mortar  battery, 
returned  a  few  shots.  The  reply  from  Bentinck  Tower  and  Bat- 
tery Zupparina  was  more  vigorous.  At  about  8  A.  M.  the 
Italians  discontinued  the  bombardment.  The  ironclads  steamed 
to  the  N.  W. ;  the  wooden  ships  proceeded  along  the  coast 
towards  Comisa.  The  latter,  however,  again  approached  St. 
Giorgio  at  9.30  A.  M.,  and  from  a  position  off  Novaposta,  opened 
against  the  left  face  of  Fort  Georg,  the  reserve  magazine  of 
which,  containing  about  55  tons  of  powder,  was  very  ill  pro- 
tected, and  was  in  great  danger.  Happily  for  the  Austria ns,  the 
firing  soon  slackened  again,  until  at  11  A.  M.  no  great  damage 
having  in  the  meanwhile  been  done,  all  the  vessels  withdrew  far 
out  of  range. 

79.  Shortly  before  that  hour  the  expected  vessels,  the  screw 
frigate  Principe  Umberto,  with  125  men  of  the  Marine  Infantry 
on  board,  the  screw  frigate  Carlo  Alberto,  and  the  paddle-cor- 
vette Governolo,  had  arrived.  A  little  later  came  the  ironclad 
turret-ram,  AfTondatore. 

80.  The  reinforcements  brought  by  these  ships  raised  the 
strength  of  the  landing  party  to  2600  men,  and  Admiral  Persano, 
who  no  longer  had  any  doubts  as  to  the  result,  and  who  did  not 
consider  himself  to  be  condemned  to  inaction  or  even  to  special 
caution,  by  any  vague  apprehension,  founded  upon  mere  hear- 
say report,  that  the  Austrian  fleet  might  appear,  thought  that  the 
time  had  come  to  renew  the  attack,  and,  partly  by  heavy  gun- 
fire, partly  by  disembarking  a  strong  force,  to  make  himself 
master  of  the  island. 

81.  He  ordered,  in  consequence,  the  following  arrangements: 
a.  The  unarmored  squadron,  consisting  of  seven  frigates  and 

lour  corvettes,  supported  by  the  four  gunboats,  and  commanded 
by  Vice-Admiral  Albini,  was  to  land  the  troops  at  once  in  Porto 
Karober. 


340 


THE   NAVAL  CAMPAIGN  OP  L1SSA; 


I 


b.  The  iron-clads  Terribile  and  Varese  were  to  proceed  to 
CoTiitsa  and  to  occupy  the  attention  of  the  garrisons  of  the  bat- 
teries there. 

c.  The  Formidabile  was  to  enter  the  harbor  of  St  Giorgio 
and.  to  silence  such  batteries  there  as  were  still  capable  of  fighting. 

d.  Rear- Admiral  Vacca  was  to  support  the  attack  of  the  For- 
midabile with  the  ironclads  Principe  Carignano,  Ca&telfidardo 
and  Ancona. 

c.  The  ironclads  Re  di  Portogallo  and  Palestro  were  to  attack 
Wellington  Tower  with  their  300-pdr.  and  150-pdr.  guns. 

f.  The  Re  d'ltalia.  San  Martino  and  Maria  Pia,  under  the 
immediate  orders  of  the  commander-in-chief,  were  to  hinder  any 
attempts  on  the  part  of  the  works  on  the  N.  W.  to  interfere  with 
the  landing  at  Karober. 

82.  At  4.30  P.  M-  the  Italian  fleet  approached  the  island,  and  again 
began  to  engage  the  works  at  Coniisa  and  about  Port  St.  Giorgio. 
At  Coniisa,  the  Terribile  and  Varese  opened  fire  against  the  north- 
ern face  of  Battery  Magnaremi.     Presently  two  more  ironclads 
probably  the  Re  di  Portogallo  and  Palestro,   which  had  been 
assigned  to  the  attack  on  Wellington  Tower,  arrived,  and.  after 
6  P.  M.,  these  were  joined  by  six  wooden  ships  of  Albini's  divi-  _— 
sion.     While  the  ironclads  aimed  at  the  battery,  the   woodea  ■ 
ships  directed  their  fire  up  the  bay;  but  the  good  practice  of  the 
battery  and  guns  on  Monte  Perlic  kept  at  a  distance  the  wooden  _ 
craft,  the  projectiles  from  which  did  not  reach  the  shore.     As  ■ 
on  the  previous  day.  the  engagement  was  a  resulllcss  cannonade. 

83.  After  half  an  hour's  firing,  Albini's  six  vessels  and  two  iron- 
clads steamed  off  to  Karober.  leaving  at  Coniisa  only  the  Terri 
bile  and  Varese,  which  prolonged  the  useless  bombardment  for 
another  two  hours. 

84.  Neither  Magnaremi  nor  the  guns  on  Monte  Perlic  re- 
ceived any  considerable  damage,  and  the  obvious  impotence  of 
the  enemy  at  Comisa  enabled  the  greater  part  of  the  Marine  In- 
fantry there  to  be  detached  to  Fort  Georg  and  Bentinck  Tower. 
Only  an  oflficer  and  forty  men  remained  to  take  care  of  the  gnns 
on  Monte  Perlic. 

S5.  More  serious  and  bloodier  work  was  being  done  in  Port 
St.  Giorgio.  Soon  after  4.30  P,  M..  the  Formidabile  began  to 
discharge  broadsides  at  Fort  Georg,  and,  firing  continuously, 
she  gallantly  went  on  until  she  was  distant  but  a  cable  and  a  half 
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from  Battery  Mamula.  For  her  support  Admiral  Persano 
ordered  the  Aflfondatore  to  fire  her  ^oopounders  up  the  harbor. 
and  at  5  P.  M.  the  admiral,  with  the  ironclads  Re  d'ltalia,  San 
Martino  and  Maria  Pia,  took  the  station  which  had  been  occu- 
pied by  ihe  Formidabile,  and  got  into  hot  action  with  Bentinck. 
Wellington  and  Zupparina.  At  5.30  P.  M.  such  of  Alhini's 
wooden  ships  as  were  off  Karaber  also  engaged,  and  again  im- 
perilled  the  reserve  magazine  of  Fort  Georg  and  the  rear  of  Bat- 
tery Mamuta.  From  time  to  time  they  also  sent  shots  into  the 
rear  of  Battery  Zupparina  and  into  the  valley  of  Somogor,  where 
a  large  powder  magazine  had  a  very  narrow  escape  from  de- 
struction, several  shells  falling  close  to  it,  but  not  bursting.  Wel- 
lington, which  uninterruptedly  threw  shells  at  the  ships,  was 
little  damaged,  but  most  of  the  other  works  suffered  severely. 

86.  By  this  time  the  Italians,  in  addition  to  having  destroyed 
Battery  Schmid  on  the  previous  day,  had  silenced  every  gun  in 
the  northwestern  group  of  works  comprising  Fort  Georg,  Bat- 
tery Mamula  Robertson  and  Bentinck  Towers  and  Battery 
Zupparina,  except  a  30-pdr.  coast  howitzer  in  the  battery  at  the 
foot  of  Bentinck,  and  three  24-pdr.  breech-loaders  at  Zupparina, 
and  were  entitled  to  expect  that,  if  their  ironclads  could  destroy 
Battery  Madonna  at  the  head  of  the  harbor,  and  if  the  troops 
could  be  disembarked  at  Karober  and  could  attack  the  defences 
of  St.  Giorgio  in  the  rear,  the  island  would  be  won.  While,  there- 
fore, the  squadron  redoubled  its  fire,  and  the  flagship  placed 
herself  opposite  Battery  Zupparina  and  endeavored  to  crush  it 
by  repeated  broadsides,  the  Formidabile,  supported,  but  at  a  dis- 
tance of  two  miles  by  Vacca's  ships,  the  Principe  Carignano, 
Castelfidardo  and  Ancona,  made  for  the  center  of  the  bay. 

87.  The  garrison  hastily  placed  its  reserve  artillery  (in  the 
shape  of  a  few  guns  from  the  more  remote  emplacements)  as 
near  as  possible  to  the  harbor,  and  the  loth  Company  of  Marine 
Infantry  lined  the  slope  on  each  side  of  Battery  Madonna,  and 
occupied  the  rows  of  houses  at  Kut,  immediately  to  the  right, 
for  the  advancing  vessels  this  time  showed  no  hesitation,  but  a 
full  determination  to  succeed. 

88.  At  their  head  came  the  Formidabile,  which,  flinging  a  few 
shots  at  Zupparina.  brought  up  at  a  distance  of  about  three 
cables  from  Madonna  and  turned  her  broadside  against  that  bat- 

[tery.     In  vain  did  Zupparina  endeavor,  as  on  the  previous  day, 
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to  throw  its  shells  through  the  ports  of  tlie  ironclad,  the  rapid 
approach  of  which  rendered  such  delicate  shooting  impossible. 
Bentinck  could  not  bring  a  gun  to  bear;  Wellington  could  fire 
only  occasionally,  and  then  had  to  exercise  extreme  caution,  and 
Battery  Madonna,  with  its  eight  guns  on  the  open  rampart,  was 
left  alone  to  maintain  the  unequal  combat,  for  presently  Zup- 
parina  was  obliged  exclusively  to  confine  itself  to  returning  the 
fire  of  the  f!agship.  Madonna,  nevertheless,  steadily  concen- 
trated its  fire  on  the  Formidabile,  which,  like  a  wall,  covered  the 
three  ships  behind  her,  until  they  swung  clear,  whereupon  they, 
too,  began  to  ply  the  battery-  with  broadside  after  broadside. 
The  commander  of  the  work,  First  Lieutenant  Jauernig,  of  the 
Coast  Artillery  Regiment,  behaved  at  this  crisis  with  extraor- 
dinar}'  coolness,  and  set  a  brilHant  example  of  courage  and 
energy. 

89.  The  Austrian  30-pdr.  shells  did  but  little  damage  when 
they  struck  the  sides  of  the  ironclads;  but  several  of  them  found 
open  ports  and  carried  death  and  destruction  between  decks. 
The  field-guns  on  Cosmo  and  Andrea,  and  the  infantry  on  the 
slopes  and  in  Kut,  cooperated  to  the  best  of  their  ability,  A  _ 
lucky  shot  from  a  La  Hitte  6-pdr.  on  Cosmo  set  on  fire  one  of  f 
the  ships,  and  a  shell  from  Madonna  brought  about  a  conflagra- 
tion in  another. 

90.  In  the  meantime  the  Formidabile  carried  out  a  brilliant 
and  dangerous  manoeuvre.     Dropping  an  anchor  and  letting  the  fl 
cable  run  out,  she  went  slowly   astern   towards   St.  Girolamoj  ™ 
thereby  not  only  providing  more  room  for  her  consorts,  but  also 
threatening  to   take   up   a  position   whence   she   could   enfilade  M 
Madonna.     [See  plan.]     Yet  scarcely  had  she  begun  this  move-  ™ 
ment  ere  Vacca's  three  ships,  the  Principe  Carignano.  Castel- 
fidardo  and  Ancona,  turned  round  and  drew  off,  followed  by  the 
shells  from  Madonna  and  Wellington. 

91.  The  Formidabile  was  left  alone,  exposed  to  the  guns  of 
Madonna  and  Cosmo.  She  was  obliged  to  stop  firing,  to  close 
her  ports,  to  steam  up  to  her  anclior,  and  then  to  slip  her  cable. 
Twice,  as  she  was  doing  this,  her  colors  were  shot  away,  but 
on  each  occasion  new  ones  were  promptly  run  up.  The  whole 
Austrian  garrison  witnessed  the  behavior  of  the  ironclad  and 
could  not  repress  its  admiration.  The  Formidabile's  gallant 
captain,  Pacoret  di  Saint  Bon,  was  Italian  Minister  of  Marine 
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from  1873  to  1876,  and  again  from  1891  until  his  death  in  No- 
vember, 1892.     Not  only  at  Lissa  did  he  serve  his  country  well. 

92.  After  Vacca'5  withdrawal,  Admiral  Persano  realized  the 
critical  situation  of  the  Formidabile  and  ordered  his  own  captain 
to  tow  her  out;  but  before  the  Re  d'ltalia  could  execute  the  coni- 
tnand.  Captain  di  Saint  Bon,  with  his  rigging  cut  to  pieces  and 
with  three  killed  and  fifty-five  wounded  on  his  decks,  managed 
to  steam  out  of  the  bay,  fired  as  he  went  from  everj"^  Austrian 
gun  that  could  be  brought  to  bear  upon  him. 

93.  During  this  part  of  the  action  most  of  the  enemy's  pro- 
jectiles stnjck  below,  or  passed  over.  Battery  Madonna,  Twice 
the  roof  of  the  barracks  was  set  on  fire;  but  the  flames  were  as 
often  promptly  extinguished  by  the  garrison  before  they  could 
tnake  headway.  The  loss  in  the  work  was  astonishingly  small, 
for  it  consisted  only  of  one  killed  and  one  wounded. 

94.  Fortune  did  not  favor  Admiral  Persano.     The  withdrawal 
of  the  ironclads  from  the  inner  harbor  was  not  of  vital  import- 
ance.    Those  vessels  could  hardly  have  decided  the  day.     The 
great  blow  was  lo  have  been  struck  by  Vice-Admiral  Albini,  who 
was  to  have  landed  with  2600  men,  and  to  have  taken  the  already 
well  pounded  works  in  the  rear.     Had  that  part  of  the  plan  been 
carried  out.  the  garrison  must  inevitably  have  surrendered.    But 
Albini  did  not  carry  out  his  part  of  the  scheme.     A  craft  with 
troops  on  board  approached  Punta  Stupiski,  at  the  mouth  of 
the  Bay  of  Comisa,  but  was  driven  off  by  the  La  Hitte  guns  on 
Monte  Perlic;  another  craft  made  for  Stoncica  Bay,  but  with- 
drew after  some  shells  had  been  thrown  at  her  by  Wellington 
Tower,  and  a  steam-launch,  towing  three  boats  towards  Porto 
Chiave  was  repulsed  by  the  4th  Company  of  Marine  Infantry 
with  rockets.     The  landing  at  Porto  Karober  was  not  seriously 
attempted,   Vice-Admiral   Albini   informing   his   commander-in- 
chief  that  the  state  of  the  sea  rendered  it  impossible.     Persano 
described  this  as  "  singular,"  seeing  that  Karober  opens  to  the 
northeast,  and  that  the  wind  was  from  the  south.     He  declared 
also  that  his  ships,  though  more  exposed,  were  perfectly  steady. 
It   is   very   difficult   properly   to   characterize   Albini's   conduct 
during  the  whole  period  of  the  attack  on  Lissa.     It  is  on  record 
that   there   was   much   suggestive   murmuring   throughout   the 
fleet.    At  8  P.  M.  the  Admiral  again  collected  his  fleet  at  a  dis- 
tance of  about  eight  miles  from  the  island  and  dropped  anchor. 
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95.  At  nightfall  a!l  fighting  had  ceased  at  Lissa.     Everywhere, 
save  about  Fort  Georg,  where  the  flagstaff  had  been  shot  away^S 
and  could  not  be  replaced,  the  Austrian  flag  still  waved;  but  Fort™ 
Georg,  Battery  Mamula,  and  Robertson  Tower  had  been  effectu- 
ally silenced.     The  scarp  and  counter-scarp  of  Fort  Georg  had^ 
been  knocked  to  pieces;  the  glacis  was  a  series  of  pits,  and  the" 
roof  of  the  reserve  magazine  had  been  several  times  pierced. 
The  barracks  had  escaped  serious  damage,  but  the  breastwork  of 
the  terrace  on  which  the   tS-pdrs.  had  been  planted  was  com- 
pletely razed.    The  open  batteries  had  suffered  most  of  all,  andfl 
the  carriages  of  every  one  of  their  guns  were  useless.     Batteries 
Mamula  and  Zuppariiia  had  a  few  shell  craters  in  the  solid  stone- 
work of  their  scarps,  but  they  would  have  received  much  worse 
damage  had  not  several  shells  which  struck  near  their  maga- 
zines failed  to  burst.     TJie  hillside  above  Zupparina  was  ploughed 
up  by  the  projectiles  which,  thrown  from  the  direction  of  Nova^fl 
posta,  fell  and  burst  there.     A  wooden  building  near  the  battery 
was  burnt  to  the  ground.     Robertson  Tower  had  received  few 
projectiles.     Bentinck  Tower,  and  the  scarp  of  the  work  at  tta^f 
base,   were    marked   with    numerous    small   cratere.     One    shot 
struck  the  wall  of  the  powder-magazine  in  the  Tower,  but  did 
not  penetrate  it.     The  right  face  of  Battery  Schmid  was  a  mere 
heap  of  earth  and  stones,  but  the  left  half  of  the  work  was  com- 
paratively uninjured,  though  the  guns  were  upset  and  their  car- 
riages   smashed.     Nadpostranje    had    not    been    touched.     The 
marks  of  a  few  shells  near  the  foot  of  the  glacis  were  the  ooty^ 
evidences  that  the  place  had  undergone  bombardment. 

g6.  The  number  of  projectiles,  apart  froni  rockets,  throwm  by 
the  defence  during  the  two  days  was  2733.  H 

97.  The  garrison  was  naturally  much  fatigued  by  its  36  hours*V 
continuous  exertions,  for  it  had  worked  during  the  whole  of  the 
night  of  the  i8th,  not  only  in  repairing  the  works,  but  also  in 
bringing  up  munitions  and  stores,  and  in  substituting  fresh  gun- 
carriages  for  those  which  had  b«en  damaged.  By  the  evening 
of  the  iqlh  the  only  guns  remaining  fit  for  service  were,  in  Zup- 
parina one,  in  Bentinck  two,  in  Wellington  five,  in  Madonna 
seven,  the  artillery  on  Cosmo  and  in  the  interior  of  the  island, 
and  the  rocket  tubes.  The  losses  of  the  garrison  amounted  to 
twenty-four  men   killed  and  two  officer*  and   sixty-eight   men 


r- 

1 


wounded.     Of   the    casualties,   thirty-five    occurred    in    Battery 
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Schmid,  twenty-four  in  Fort  Georg,  and  twenty-one  in  Battery 
Mamula. 

98.  The  Italian  losses  were  as  follows: 

On  July  I6th.  On  July  Mb. 

KUled.     WouBdad.         Killed,    Wpund«d. 

Re  di  Portogallo 4  14 

Maria  Pia   , . . , ,     I  6 

San  Martino 6 

Formidabile . .  3  55 

Ancona . .  6  17 

Palestro 9 

Varese    i 

Maria  Adelaide 2  5 

Govemolo    . .  . .  1 
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making  in  all  a  loss  of  16  killed  and  114  wounded.    Several  of 
the  ships  had  been   damaged,  and   scarcely  any   of  them  had 

,inore  than  two  days'  coal  remaining  on  board. 

99,  In  view  of  the  condition  of  his  fleet,  and  of  the  possibility, 

'which  he  himself  at  length  unwillingly  admitted,  that  the  pro- 
longed attack  on  Lissa  would  induce  the  Austrian  squadron  to 
come  out,  Admiral  Persano  found  himself  in  considerable  diffi- 
culty. Either,  on  the  following  day,  and  before  the  appearance 
of  the  Austrians,  he  must  continue  the  struggle,  and,  by  means 
of  a  vigorous  attack  by  sea  and  land,  secure  the  fall  of  the  place, 
or  he  must  suspend  his  halfaccomplished  purpose,  return  to 
Ancona,  fill  up  with  coal  and  stores,  and  then  act  as  circum- 
stances might  suggest.  That  night  he  decided  in  favor  of  the 
former  alternative,  and  ordered  Captain  di  Monale  to  disem- 
bark the  troops  on  the  morning  of  the  20th  as  soon  as  the  first 
guns  should  be  Bred  by  the  ironclads.  But  the  morning  was  a 
dirty  one,  and  it  seemed  a  question  whether  the  latiding  could  be 
effected.  Dcpiitv'  Boggio.*  of  the  Italian  Parliament,  who  was 
the  Admiral's  guest  in  the  flagship,  and  who  was  always  ui^ng 
Persano  to  activity,  recommended  the  disembarkation,  but  Cap- 
tain d'Amico,  chief  of  the  general  staff,  was  opposed  to  it,  and 


*  This  gentleman's  position  and  actions  recall  in  some  degree  those  of 
Jean  Bon  Saint- Andrr  in  the  flagship  of  M.  ViHaret-Joyeuse  in  1794- 
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Rear-Adniiral  Vacca,  who  visited  the  flagship,  also  favored  the 
abandonment  of  the  undertaking  and  the  return  to  Ancona. 
Admiral  Persano  would  probably  have  followed  this  course  had 
not  a  chance  event  occurred  to  sway  his  weak  mind  in  the  other 
direction. 

lOO.  Soon  after  sunrise  on  the  20th,  the  hired  paddle-vessel 
Piemonte,  with  a  battalion  of  marine  infantry  on  board,  joined 
the  fleet.  This  decided  Persano  to  continue  the  attack  on  Lissa, 
and  he  at  once  ordered  Vice-Admiral  Albini  to  proceed  with  the 
disembarkation  at  Karober.  The  ironclads  Terribile  and  Varese 
were  again  to  grapple  with  the  batteries  in  the  bay  of  Comisa, 
and  the  commander-in-chief  himself,  with  the  other  ironclads, 
was  once  more  to  bombard  the  works  in  Port  St.  Giorgio. 

lor.  At  8  A.  M.,  Albini's  division,  with  the  gunboat  flotilla, 
was  busy  off  Porto  Karober  with  preparatioiis  for  the  landing; 
the  Terribile  and  Varese  were  getting  ready  to  attack  Comisa; 
the  other  ironclads,  off  the  mouth  of  Port  St.  Giorgio,  were  await- 
ing the  signal  to  move  in  and  renew  the  bombardment:  the  For- 
midabile  was  transhipping  her  wounded  to  the  Washington,  and 
the  Re  di  Portogallo  and  Castelfidardo  had  just  intimated  that 
their  machinery  was  temporarily  out  of  order,  when  suddenly 
the  Esploratore  (see  §56)  steamed  in  fast  from  Punta  Planca, 
flying  the  signal — "  Suspicious  ships  in  sight" 

V.  The  Battle  of  Lissa. 

102.  Admiral  Persano,  thus,  as  Jt  were,  caught  with  his  boots 
oS,  could  not  for  an  instant  be  in  doubt  that  the  Austrian  fleet 
was  upon  him.  He  made  hurried  preparations  to  meet  it, 
though  it  would  appear  that,  up  to  that  instant,  he  had  never 
formed  any  clear  conception  of  how  he  would  endeavor  to  do  so. 
His  long-standing  and  at  length  gratified  anxiety  to  have  the 
Affondatore  with  him,  and  his  untimely  transfer  of  his  flag  to 
her,  indicate  that  he  had  an  exaggerated  idea  of  the  value  of  the 
ram  in  action.  The  same  is  suggested  by  his  first  movements 
after  learning  of  the  Austrian  approach.  His  later  movements, 
nevertheless,  seem  to  show  that  he  went  into  action  trusting 
mainly  to  the  gun.  These,  I  think,  were  right  tactics  for  an 
officer  with  vastly  superior  gun-fire  at  his  command,  as  Persano 
had;  but  one  cannot  feel  sure  that  he  acted  in  pursuance  of  any 
settled  plan,  principle,  or  conviction. 
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103.  As  he  assumed  the  enemy  to  be  following  in  the  wake  of 
the  Esploratore.  Persano  ordered  his  whole  fleet  to  form  in  line 
abreast  towards  the  W.  N.  W.;  but  presently,  when  he  made  out 
rising  smoke  in  the  N.  N.  E.,  he  changed  his  front  so  as  to  face 
in  that  direction.  Vice-Admiral  Albini  was  signalled  not  to 
proceed  with  the  disembarkation,  and  later,  when  it  was  seen 
from  the  flagship  that  the  Italian  wooden  vessels  were  not  in 
motion,  Persano,  with  the  intention  of  hurrying  them,  made: 
"  The  enemy  is  in  sight."  In  the  meantime  he  ordered  the  cor- 
vettes Govemolo  and  Guiscardo  to  tow  the  two  ironclads  which 
had  intimated  that  their  machinery  was  out  of  order;  despatched 
the  Messaggiere  to  recall  the  Terribile  and  Varese  from  before 
Comisa,  and  with  the  greater  part  of  his  force,  steamed  in  the 
direction  of  the  foe. 

104.  That  morning  the  island  was  shrouded  in  a  thick  mist. 
On  shore,  therefore,  the  movements  of  the  Italians  were  misap- 
prehended, and  nothing  was  known  of  the  coming  succor.  But 
at  about  10  A.  M.  the  sun  burst  through,  and  the  garrison,  which 
had  expected  to  be  called  upon  to  make  a  last  desperate  strug- 
gle, saw  instead  the  welcome  spectacle  of  the  Italian  ships  hur- 
riedly assembling  on  the  north  side  of  the  island,  and  of  the 
Austrian  fleet  in  close  and  imposing  formation  approaching 
from  the  northeast.  The  sight  drew  a  cheer  from  the  weary 
defenders  of  Lissa,  who  then,  in  spellbound  silence,  awaited  the 
playing  out  before  their  eyes  of  the  bloody  drama  in  which  their 
persecutors  and  their  saviours  were  about  to  take  part. 

105.  The  Austrian  fleet,  twenty-seven*  pennants  strong,  had 
been  under  way,  in  company,  since  1.30  on  the  afternoon  of 
July  19  (see  §21).  At  2.30  P.  M.  it  passed  the  lighthouse  of 
Promontore,  and  then  headed  to  the  southeast  on  a  direct  course 
for  Lissa.     It  was  formed  into  three  divisions  as  follows: 


I. 

11. 

III. 

Rear-.-^dmiral  v.  TegetthoJT. 

Commod.  v.  Petz. 

Command,  v.  Eberle. 

To  Starboard: 

Don  Juan  de  Austria, 

G.  Radetzky, 

Velebich, 

Drache. 

Donau, 

Wall, 

Prinz  Eugen, 

Novara, 

Streiter, 

•  The  Stadium,  from  PoLi.  did  not  take  up  her  station  till  5  P-  "». 
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Leaders: 

E.  H.  Ferdinand  Max, 

Kaiser, 

Hum, 

To  Port: 

Habsburg, 

E,  H.  Frieddch. 

Seehund, 

Salamander, 

Adria, 

Dalmat, 

Kaiser  Max, 

F.  Sell warzenb erg. 

Reka, 

K.  Elisabeth, 

Greif, 

Narenta, 

Stadium, 

Kerka, 
And.  Hofer. 

The  order  of  each  division  was  what  Professor  Laughton  ha 
called  "  a  double  oblique  line."  This  expression  does  not  ver 
well  explain  it  The  order,  to  describe  it  more  exactly,  was,  sc 
far  as  each  division  was  concerned,  one  of  column  dispose 
quarterly  to  port  and  starboard,  the  senior  officer's  ship  occi 
pying  in  each  ease  the  central  station  or  point  of  the  wedge.  Tl 
second  division  followed  the  first,  and  the  third  the  second.  Tl" 
official  Austrian  description,  literally  translated,  gave  the  order 
of  the  fleet  as  "  separate  divisions  formed  in  salient  angle  and 
following  in  wake,"  This  was  the  cruising  as  well  as  the  attack- 
ing formation,  The  description,  whatever  it  be,  applies,  how- 
ever, only  to  the  first  seven  ships  of  each  division.  Up  to  the 
delivery  of  the  attack,  the  Stadium  proceeded  the  Erzherzog 
Ferdinand  Max  at  the  head  of  the  entire  fleet;  the  Kaiserin  Elis- 
abeth fallowed  astern  of  the  Erzherzog  Ferdinand  Max;  the 
Greif  followed  astern  of  the  Kaiser,  and  the  Andreas  Hofer,  wit]^| 
Narenta  on  her  starboard,  and  the  Kerka  on  her  port  bow,  fol- 
lowed astern  of  the  Hum.  The  small  craft  were  thus  disposed, 
chiefly  in  order  to  repeat  signals.  The  above,  as  has  been  said, 
was  the  steaming  as  well  as  the  fighting  formation;  but  the  instruc- 
tions were  to  the  effect  that,  upon  the  actual  shock  of  battle  taking 
place,  the  second  division  might  be  utilized  according  to  the  judg- 
ment of  Commodore  von  Petz,  and  that  the  third  division,  broken 
up  into  three  divisions,  should  remain  in  the  neighborhood  of 
the  melee,  and  hold  itself  in  readiness  to  support  or  succor  the 
heavy  wooden  ships. 

1 06.  Towards  evening  on  the  19th,  the  sea  got  up  somewhat 
under  the  influence  of  a  southeasterly  breeze,  and  as  some  of 
the  ships  experienced  difficulty  in  keeping  station,  the  speed  of 
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the  fleet  was  reduced  to  five  and  a  half  knots,  A  little  later  the 
commander-in-chief  had  a  conference  with  his  flag-captain, 
and  the  officers  of  his  staflf.  upon  the  events  of  the  coming  day, 
and  discussed  the  possibility  that  the  fleet  might  find  the  Italians 
already  in  possession  of  the  harbor  of  St.  Giorgio.  It  was  de- 
cided that,  in  that  event,  as  also  in  the  event  of  an  encounter  with 
the  enemy  at  sea,  the  ironclads  should  dash  in  and  endeavor  to 
ram,  and  that  it  should  be  their  aim  to  pour  into  concentrated 
broadsides  at  the  shortest  possible  range.  My  historical  con* 
elusions  as  to  the  tactics  of  the  ram  vi^ill  be  found  in  Whole 
No,  69  of  these  Proceedings.  Of  74  recorded  cases  on  vifhich 
I  based  those  conclusions,  48  were,  or  may  have  been,  known 
to  von  Tegetthofif.  He  certainly  overrated  the  powers  of  his 
weapon.  At  least,  however,  he  knew  what  his  intentions  were, 
and  he  stuck  to  them.  Moreover,  it  must  be  recollected  that  he 
was  well  aware  of  his  inferiority  in  gun-power.  He  had  already 
practiced  his  people  in  the  firing  of  concentrated  broadsides. 
At  the  same  conference  it  was  wisely  decided  that,  should  the 
Admiral  fall  in  the  action,  intimation  of  the  event  to  the  fleet 
should  be  deferred  until  a  fitting  opportunity,  and  that,  in  tiie 
interval,  the  flagship  should  continue  to  lead,  without  reference 
to  the  seniority  of  her  captain. 

107.  Towards  morning  on  the  20th  the  sky  became  so  tnreat- 
cning,  and  wind  and  sea  increased  so  much,  that  the  smaller 
ironclads,  the  batteries  of  which  were  close  to  the  water,  were 
obliged  to  close  their  ports.  At  7  A,  M.  the  Kaiser  Max,  which, 
with  the  Prinz  Eugen  and  the  Stadium,  had  been  temporarily 
detached  ahead  to  scout,  reported  "  Six  steamers  in  sight."  and 
the  flagship  almost  simultaneously  discovered  smoke  to  the 
southeast;  but  immediately  afterwards  a  squall  of  rain  came 
down  and  prevented  further  observation.  Nothing  much  more 
inconvenient  could  have  happened  at  that  juncture;  but  von 
Tegetthoff  did  not  hesitate,  and  pressed  steadily  onwards  towards 
his  goal.  At  about  9  A.  M.  the  weather  began  to  clear  again; 
the  wind  went  round  to  the  northwest  and  the  sea  moderated, 
although  it  still  kept  wet  the  battery-decks  of  the  smaller  iron- 
clads, and  remained  rough  enough  to  render  great  caution  neces- 
sary in  working  the  guns  on  board  all  the  small  craft  during 
the  battle  which  followed.  When,  at  10  A.  M.,  the  mist  dis- 
appeared, the  Austrians  saw  the  enemy  right  ahead,  assembling 
off  the  north  coast  of  Lissa. 
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io8.  In  quick  succession  the  following  signals  were  nude 
Rear- Admiral  von  Tegetthoff: 

"  Clear  for  action." 
I  "  Close  order." 

"  Scouts  to  their  stations." 
*'  Proceed  at  full  speed." 
and,  at  10.35,  ^^^^  the  historic  signal  of  the  day: — ■ 

"  Ironclads  will  dash  at  the  enemy  and  sink  him."* 
Yet  another  signal—'''  This  must  be  the  Victory  of  Lissa  "f— ~ 
had  been  prepared,  but,  in  consequence  of  the  rapid  closing  of 
the  two  fleets,  could  not  be  made.  Each  signal  that  went  up  was 
greeted  with  cheers. 

109.  Every  preparation  was  quickly  concluded,  and  steering 
south-southeast,  the  imperial  fleet  steamed  hard  for  the  Italian 
ironclads  which,  hastily  collected,  and  disposed  in  column  of 
single  line  ahead,  were  approaching  on  a  north-northeast  course. 

no.  The  line  was  led  by  Rear-Admiral  Vacca  in  the  Principe 
di  Carignano,  followed  by  the  Castelfidardo  and  Ancona.  Then 
came  Admiral  Persano  in  the  Re  d'ltalia,  followed  by  the 
Palestro  and  San  Martino,  with  the  Re  di  Portogallo,  Maria  Pia 
and  Varese  further  astern.  Tlie  Affondatore  was  somewhere  on 
the  starboard  beam  of  the  coltimn.  The  Formidabile,  no  longer 
fit  for  fighting,  was  making  for  Ancona,  and  the  Terribile  was 
on  her  way  from  Comisa,  and  ultimately  attached  herself  to  the 
squadron  of  wooden  ships,  which  gradually  assembled  off 
Travna  Bay,  and  took  no  part  in  the  action. 

III.  Such  was  the  general  situation  when  Admiral  Persano 
thought  it  desirable  to  shift  his  flag  from  the  Re  dltalia  to  the 
Affondatore,  and  to  take  his  personal  staff  with  him.  To  enable 
him  to  do  so,  the  Re  d'ltalia  was  stopped,  and  the  distance,  five 
or  six  cables,  that  originally  intervened  between  her  and  the 
ships  of  Rear-Admiral  Vacca's  division,  was  thus  greatly  in- 
creased; for  Vacca,  who  had  not  been  warned,  pursued  his  course. 
The  admiral  passed  from  one  ship  to  the  other  in  a  launch* 
which,  strange  to  say,  was  then  turned  adrift  and  afterwards 
picked  up  by  the  Govemolo.  While  Persano  was  shifting  his 
flag,  the  Principe  di  Carignano.  at  10.43  ^-  ^-^  opened  fire  at  a 
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*  "  Panzerschiffe  den  Feind  anrennen  und  zum  Sinkea  bringen." 
t "  Musi  Sieg  von  Lissa  werden." 
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LISSA,  JULY  20.    1866.     THE  FIRST   SHOCK. 
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distance  £>f  some  cables  upon  the  advancing  Austnans,  and  her 
example  was  presently  followed  by  all  the  other  Italian  ships. 
One  of  the  first  projectiles  to  be  discharged  killed  Heinrich, 
Freiherr  von  Moll,  captain  of  the  Drache>  but  the  ship  was 
promptly  taken  in  charge  by  Linienschiffs  Fahnrich  Weiprecht* 
until  Lieutenant  Matthieu  could  be  summoned  to  assume  the 
duty.  What  possessed  Persano  to  change  his  flagship  at  the 
last  moment,  in  such  haste,  and  without  notifying  the  fact  by 
signal  to  his  fleet,  has  never  been  fully  explained.  He  was,  how- 
ever, notoriously  a  great  believer  in  the  offensive  and  defensive 
powers  of  the  ram  Afifondatore.  Probably  his  besetting  infirmity 
of  purpose  had  prevented  him  from  making  up  his  mind  at  an 
ea-ftier  moment.  The  ship  at  that  time  had  a  speed  of  about  11 
knots,  but  was  very  unhandy,  and  occupied  8j/^  minutes  in  turn- 
ing a  complete  circle. 

112.  The  Austrian  first  division,  which  had  a  little  thrown  for- 
ward its  port  ships,  returned  the  fire  but  continued  its  advance. 
Dense  smoke  presently  enveloped  both  fleets,  the  consequence 
being  that  several  Austrian  ironclads,  including  the  flagship, 
were  unable  to  see  the  position  of  the  Italian  vessels,  and  passed 
through  the  wide  gap  between  the  Ancona  and  the  Re  d' Italia, 
thus  unwittingly  cutting  off  the  head  of  the  Italian  column.  As 
soon  as  this  became  evident,  most  of  the  vessels  on  the  port 
quarter  of  the  Ferdinand  Max  kept  away  to  port  to  occupy  the 
attention  of  Rear-Admiral  Vacca,  while  those  on  her  starboard 
quarter  kept  away  to  starboard  to  engage  the  rest  of  the  Italian 
column  as  it  came  up.  The  Ferdinand  Max  herself  having 
passed  through  the  line,  turned  round  to  port  and  made  for  the 
central  hostile  group,  which,  in  the  meantime,  had  also  swerved 
a  little  to  port  as  if  with  the  intention  of  falling  upon  the  second 
Austrian  division — the  division  of  heavy  wooden  ships.  Per- 
ceiving this  intention,  the  Austrian  ironclads  on  the  original  right 
turned  somewhat  again  to  protect  the  second  division,  which, 
with  great  gallantry,  made  for  the  rear  portion  of  the  Italian  line. 
Thereupon  ensued  a  regular  melee,  which,  from  moment  to  mo- 
ment, increased,  both  in  complication  and  in  magnitude,  and 
which  it  is  impossible  to  describe  in  detail.  From  that  time  until 
the  end  of  the  engagement,  each  ship  manoeuvred  independently. 


*  Afterwards  conimandcr  of  the  Arctic  discovery  ship  TegetthoEf. 


352 


THE    NAVAL    CAMPAIGN    OF   LISSA; 


Striving  to  ram,  to  escape  the  ram,  or  to  interpose  for  the  pro-j 
tection  of  a  threatened  consort.  Vessels  passed  one  another  con-j 
tinual3y  within  pistol  shot,  emerging  from  one  bank  of  obscurity  [ 
to  enter  another,  and  often  having  barely  time  to  discharge  their 
concentrated  broadsides  into  an  enemy  of  whom  they  caught  but 
vague  and  fleeting  gUnipses.  The  national  ensigns  were  not 
distinguishable  amid  the  rolling  volumes  of  steam  and  smoke  of 
powder  and  coal,  and  it  was  fortunate  for  both  sides  that  all  the 
Austrian  ships  wftre  painted  black,  and  all  the  Italian  gray. 
Von  TegetthoflF's  plans  were  of  so  simple  and  elementary  a  char- 
acter, and  they  left  so  much  to  each  captain's  discretion  after  the 
first  shock  of  action,  that  the  Austrian  commander-in-chief 
deliberately  refrained  from  making  any  signals  after  the  battle 
had  begun.  The  smoke  %vould  have  prevented  signals  from  be- 
ing taken  in  had  he  made  them.  But  a  modern  engagement, 
fought  with  smokeless  powder,  may  be,  and,  1  think,  should  be, 
controlled  from  first  to  last  from  the  flagships.  There  ought  to 
be  no  melee  in  future.  The  work  of  each  ship  ought  to  be  part 
of  the  general  tactical  scheme.  All  that  can  be  said  as  to  the 
conduct  of  the  action  was  that,  broadly  and  with  some  excep- 
tions, most  of  the  Austrian  wooden  ships,  having  turned  a  little 
to  starboard,  were  engaged  with  the  ironclads  of  the  Italian 
rear;  that  the  right  wing  and  center  of  the  Austrian  ironclad 
division  were  engaged  with  the  ironclads  of  the  Italian  center, 
and  that  the  left  wing  of  the  Austrian  ironclad  division,  and  the 
rear  of  the  Austrian  wooden  ships,  were  engaged  with  the  Italian 
van,  which,  under  Vacca,  had  circled  round  to  part- 

113.  In  the  meantime,  Persano,  in  the  Affondatore,  found  his 
way  between  the  Re  d'ltalia  and  the  Palestro,  and  appeared  in 
the  immediate  rear  of  the  first  Austrian  division,  making  repeated 
and  vain  attempts  to  ram  now  one  ship  and  now  another,  and 
then  working  round  to  the  southward. 

1 14.  Commodore  von  Petz,  of  the  second  Austrian  division, 
narrowly  escaped  the  Aflondatore.  Seeing  that  the  Italian 
wooden  ships  were  lying  off  Lissa.  the  Commodore  had  made 
up  his  mind  to  get  at  them  if  possible,  and,  with  that  object,  had 
turned  to  starboard,  and  formed  the  vessels  of  his  division  into 
something  like  line  astern  of  him.  Captain  Ribotti  who,  in  the  Re 
di  Portogallo,  commanded  the  Italian  rear,  had  been  at  first  in- 
clined to  proceed  to  the  assistance  of  the   Italian  center,  but 
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awaking  to  the  Commodore's  design,  had  turned  to  port,  hoping 
to  cut  him  off  in  such  a  manner  as  to  leave  him  at  the  mercy  of 
Vice-Adrairal  -\Ibini's  wooden  division  which  was  apparently 
coming  out.  Von  Petz,  on  his  pan.  had  turned  to  meet  Ribotti's 
division,  and  had  brought  his  seven  ships,  as  well  as  the 
Kaiserin  Elisabeth,  into  action  with  the  Re  di  Portogallo,  Maria 
Pia,  Varese  and  San  Martino,  this  last  having  for  a  time  delayed 
her  progress.  Such  was  the  position  of  affairs  in  the  southern 
part  of  the  scene  of  action,  when  the  Aflfondatore  suddenly  rushed 
out  of  the  smoke  on  the  Kaiser's  starboard  beam,  and  endeavored 
to  ram  the  wooden  line-of-battle  ship.  Twice  she  charged,  each 
time  firing  several  300-pdr.  projectiles,  one  of  which  wrought 
great  damage,  dismounting  an  upper  deck  gun,  putting  out  of 
action  six  men  at  the  Kaiser's  wheel,  and  smashing  engine-room 
telegraph,  binnacle,  and  much  else.  But  the  Kaiser  was  able, 
while  eluding  the  shocks,  to  deliver  a  couple  of  concentrated 
broadsides,  which  did  much  damage  to  the  Aflfondatore's  top- 
hamper  and  deck,  and  induced  the  ram  to  sheer  off.  After  the 
second  attempt  at  ramming  the  two  vessels  scraped  alongside 
one  another,  exchanging  small-arm  fire,  which  killed  Linienschiffs 
Fahnrich  Robert  Proch,  who  fell  from  one  of  the  Kaiser's  tops 
to  the  deck. 

115.  Scarcely  was  the  wooden  linc-of-battle  ship  free  from  her 
formidable  opponent  ere  she  was  threatened  by  the  Italian  iron- 
clad Re  di  Portogallo,  which,  with  the  Maria  Pia  and  Varese, 
had  brought  a  heavy  fire  to  bear  upon  the  leading  ships  of  the 
Austrian  wooden  division.  Many  of  their  projectiles  flew  over 
the  Kaiser  and  struck  the  No  vara,  disposed  to  starboard,  and 
the  Erzheriog  Friedrich  and  Kaiserin  Elisabeth,  disposed  on  the 
l>ort  quarter,  of  the  two-decker.  One  killed  Captain  Erik  of 
Klint,  whose  place,  as  commander  of  the  Novara,  was  taken  by 
Lieutenant  Schroder;  another  struck  the  Erzherzog  Friedrich 
below  the  water-line,  causing'  her  to  make  nineteen  inches  of 
water  an  hour.  This,  however,  was  kept  in  check  by  the  steam- 
pumps. 

116.  So  dense  was  the  smoke  that  the  Kaiser  did  not  see  the 
Re  di  Portogallo  until  the  latter  was  quite  close,  and  was  ap- 
proaching at  full  speed  with  the  obvious  intention  of  ramming. 
The  two-decker  could  have  escaped  the  blow  by  making  a  quick 
movement  of  her  helm,  but  had  she  done  so  she  would  have 
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exposed  to  immediate   destruction  the  Kaiserin   Elisabeth  an' 
Erzherzog  Friedrich,  which  were  at  barely  a  cable's  distanc 
Trusting,  therefore,  to  the  weight  and  structural  strength  of  h 
ship,  Commodore  von  Petz  decided  to  attack  his  armored  foe. 
Turning  first  a  little  to  starboard,  and  then  hard  to  port,  h 
placed  his  enemy's  broadside  fairly  in  front  of  him  and  ramme' 
at  full  speed,  striking  the  Re  di  Portogallo  on  the  beam  abreast 
of  the  machinery.     In  was  exactly  ii  o'clock,  17  minutes  after 
the  firing  of  the  first  shot  by  the  Italians. 

117.  Captain  Ribotti,  conscious  of  what  was  intended,  turned 
to  port  Just  before  the  moment  of  impact  and  so  weakened  the 
force  of  the  blow.  Ribotti  subsequently  admitted  that  had  he 
not  done  this,  he  would  liave  been  sunk.  The  effects  of  th 
shock,  of  the  scraping  passage  along  the  ironclad's  port  side,  an 
of  the  Italian  broadside,  discharged  at  close  quarters,  were  ter- 
rible for  the  Kaiser.  The  bowsprit  and  entire  stem  of  the  two- 
decker  were  torn  out  of  her  in  such  a  way  that  presently  the 
foremast  toppled  over,  carrying  away  with  it  the  funnel  and  the 
imperial  crown  from  the  Kaiser's  figure-head  was  left  on  iK 
Re  di  Portogallo's  deck.  Nor  did  the  ironclad  escape  scot-free, 
She  lost  tw'o  anchors,  and  several  boats;  of  four  field-guns  whicl 
stood  on  her  quarter-deck,  one  was  knocked  overboard;  elev 
of  her  port  lids  were  smashed,  and  her  side-armor,  over  a  length 
of  more  than  sixty  feet,  was  displaced.  In  spite  of  her  misfor- 
tunes, the  Kaiser,  as  the  Re  di  Portogallo  swung  round  to  star- 
board after  the  collision,  managed  to  pour  in  a  heavy  fire  from 
the  forward  guns  of  her  main  battery,  discharged  at  short  range. 
Several  of  the  shot  struck  the  ironclad  below  her  armor,  and  4^1 
24-pdr.  shell  from  a  rifled  gun  burst  on  her  deck.  This  was  fol-^^ 
lowed  up  by  repeated  broadsides,  and  very  soon  the  Re  di  Porto- 
gallo disappeared  in  the  smoke.  The  two-decker  was  not  yet, 
however,  at  the  end  of  her  adventures.  Suddenly,  at  a  distance 
of  four  cables,  another  ironclad,  probably  the  Maria  Pia,  loomed 
up.  Although  the  wreckage  that  overlay  her  funnel  had  by  that 
time  caught  fire,  the  Kaiser  at  once  began  again  to  engage.  Two 
Italian  shells  burst  between  decks  and  put  part  of  her  batterj- 
out  of  action;  a  steam-pipe  was  shot  through;  the  quarter-deck 
was  almost  swept  clean;  and  the  officer  in  command  of  the 
quarter-deck  quarters,  Linienschiffs-Fahnrich  Hugo  Pogatsch 
nigg,  was  badly  hit.     Nor  was  this  all.    The  port  side  of  the  shi; 
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was  on  fire,  and  the  chief  engineer  sent  up  word  that  the  ma- 
chinery could  no  longer  be  trusted,  and  that,  owing  to  the  con- 
dition o!  the  funnel,  he  could  provide  but  very  little  steam,  hi 
the  meantime  the  fire  over  the  wreck  of  the  funnel  grew  more 
serious;  the  steering-gear  was  damaged  by  a  shot;  the  forward 
batteries  were  no  longer  able  to  take  much  share  in  the  action; 
and  the  ship  was,  in  short,  so  severely  mauled  that  her  captaiti 
at  length  came  to  the  conclusion  that  he  must  endeavor  to  with- 
draw her  out  of  gunshot.  He  therefore  headed  her  for  Port  St. 
Giorgio ;  and  he  was  followed  thither  by  most  of  the  large  wooden 
ships  and  by  some  of  the  gun-vessels  which  had  previously 
afforded  all  possible  support  to  the  two-decker,  and  had  attracted 
to  themselves  a  good  many  attentions  from  the  hostile  ironclads. 

1 1 8.  Several  of  these  wooden  craft  were  much  damaged.  The 
Schwarzenberg  had  received  seven  shots  in  her  rigging,  besides 
one  in  her  foremast  and  one  below  the  water-line,  and  leaked  so 
badly  that  all  her  pumps  had  to  be  kept  at  work.  The  Adrta 
had  suffered  grave  injuries  to  her  rigging  and  boats;  bad  had 
her  ensign  shot  away ;  had  been  thrice  set  on  fire,  and  had  four 
men  badly  and  two  men  slightly  wounded.  Two  dockyard 
laborers  who  were  on  board,  and  who  were  endeavoring  to  stop 
a  hole  which  an  8o-pdr.  shell  had  occasioned  near  the  water-line, 
were  struck  by  a  second  shell  and  blown  to  pieces,  and  the  burn- 
ing fragments  caused  by  the  explosion  scattered  themselves  in 
the  neighborhood  of  the  entrance  to  the  magazine  in  such  a 
manner  that  only  by  the  coolness  of  the  chief  gunner,  who 
promptly  opened  all  the  valves,  was  a  terrible  disaster  averted. 
As  for  the  Novara,  besides  her  captain,  she  lost  six  killed  and 
twenty  wounded. 

119.  While  the  rear  of  the  Italian  line  had  thus  unexpectedly 
been  held  in  check  by  the  Austrian  wooden  vessels,  the  two 
leading  ironclads  under  Rear- Admiral  Vacca,  after  Tegetthoflf 
had  broken  through,  had  pursued  their  course,  turning,  how- 
ever, somewhat  to  port,  and  so  removing  themselves  from  the 
Italian  center,  which,  thus  in  a  measure  isolated,  was  assailed  by 
the  main  strength  of  the  Austrian  ironclad  division,  and  found 
itself  in  a  critical  position. 

120.  Tegetthoffs  flagship,  the  Erzherzog  Ferdinand  Max,  had 
tried  to  ram  two  hostile  ironclads,  but  had  stnick  them  at  so 
sharp  an  angle  as  to  produce  no  effect  of  importance.     Upon  the 
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second  occasion,  however,  the  blow,  delivered  on  the  starboard 
quarter,  brought  down  the  enemy's  mizzen  topmast  and  gaff, 
the  latter,  with  a  gigantic  tricolor  attached  to  it,  falling  on  the 
flagship's  forecastle.  Carcovich,  a  quartermaster,  ran  forward 
and.  after  one  ineffectual  attempt,  tore  or  cut  the  flag  clear,  and 
under  a  heavy  small-arm  fire,  made  it  fast  to  a  stanchion,  where 
it  remained. 

121.  Since,  according  to  the  Italian  reports,  no  vessel  that 
survived  tiie  day  was  rammed  save  the  Re  di  Portogallo,  it  must 
be  concluded  that  the  two  ships  which  were  rammed  were  the 
Re  d'ltalia  and  the  Palestro.     That  it  was  the  Palestro  which 
thus  lost  her  f?ag  to  the  Erzherzog  Ferdinand  Max  is  rendered 
the  more  probable  by  the  fact  that  the  gunboat  Reka  afterw*ard& 
saw  the  Palestro  when  on  fire,  and  noticed  that  she  had  no  en- 
sign  at  her  peak. 

122.  The  Re  dTtalia,  the  leading  ship  of  the  Italian  center, 
being  supposed  to  be  still  Persano's  flagship,  was  a  natural  object 
of  general  attack,  and,  immediately  after  Tegetthoff  had  broken 
the  line,  was  surrounded  by  four  Austrian  ironclads,  among 
which  was  the  Erzherzog  Ferdinand  Max.  The  Palestro  en- 
deavored to  proceed  to  the  assistance  of  the  sorely  pressed  vessel ; 
but  two  Austrian  ironclads  opened  a  heavy  fire  upon  her  and 
barred  her  way.  The  Palestro's  iron  sides  effectively  resisted  the 
Austrian  shot,  and  little  harm  had  been  done  to  the  ship  by  the 
collision  with  the  flagship  of  Tegetthofif,  A  shell,  however, 
passed  through  her  unarmored  stern,  and  burst  in  the  ward- 
room close  to  the  magazine.  It  at  once  created  a  conflagration, 
and  obliged  the  Palestro  to  go  about  to  port  in  order  to  get  out 
of  action,  and  to  have  leisure  to  repress  the  flames.  In  the 
meantime  the  steering-gear  of  the  Re  dTtalia  seems  to  have 
been  damaged,  for  the  vessel  lay  isolated  in  the  midst  of  several 
Austrian  ironclads  and  did  jiot  manceuvre.  Tlie  Pakstro  went 
away  to  the  northwards,  and  the  San  Marti  no  withdrew  towards 
the  southwest,  followed  apparently  by  the  Don  Juan  de  Austria, 
and  later  by  the  Kaiser  Max.  It  was  then  that  the  most  dreadful 
and  dramatic  episode  of  the  battle  took  place. 

123.  Rear-Admiral  von  Tegetthoff,  gazing  down  from  the 
bridge,  where  he  stood  stirrounded  by  his  staff,  and  betrayed  a 
coolness  to  which  even  Italian  writers  have  paid  chivalrous  tri- 
bute, could  not  but  note  the  condition  of  the  Re  dTtalia,    That 
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unfortunate  ship,  no  longer  obeying  her  helm,  could  only  move 
ilraight  ahead  or  straight  astern.  She  was  firing  both  broad- 
sides; she  had  crowds  of  men  ready  on  deck  to  board  any  oppo- 
nent who  might  give  her  the  opportunity;  she  was  fighting  with 
the  courage  of  desperation. 

124.  Captain  Freiherr  von  Stemeck,  of  the  Erzherzog  Ferdi- 
nand Max,  fought  his  ship  from  half-way  up  the  mizzen  shrouds,* 
and  ordered  her  to  be  headed  at  full  speed  for  the  port  side  of  the 
Re  d'ltalia.  When  about  two-thirds  of  a  cable  from  her  he 
ordered  his  engines  to  be  stopped.  The  Re  d'ltalia  made  every 
possible  endeavor  to  go  ahead,  so  as  to  avoid  or  at  least  diminish 
the  effect  of  the  shock;  but  an  Austrian  ironclad  barred  the  way. 
Instead  of  trying  to  ram  the  enemy  ahead  of  her,  the  Re  d'ltalia 
attempted  to  go  at  full  speed  astern,  but  at  the  very  moment 
when  the  ship  had  ceased  to  forge  ahead  and  had  not  begun  to  feel 
the  effect  of  the  reversed  screw,  and  when,  in  consequence,  she 
was  practically  stationary,  she  was  struck  full  amidships  by  the 
Austrian  flagship,  which  flung  at  her  a  weight  of  about  5000 
tons  at  a  speed  of  eleven  and  a  half  knots.  The  blow  was  dealt 
over  the  engine-room.  Armor,  backing,  frames,  beams  and 
planking  all  crumpled  inwards  before  that  mighty  thrust.  The 
hole  that  was  made  was  estimated  to  have  an  opening  300  square 
feet  in  extent,  half  of  it  being  below  the  waterline.  Below  decks 
m  the  Erzherzog  Ferdinand  Max,  where  no  one  expected  the 
shock,  the  people  were  thrown  violently  forward.  The  chief 
engineer,  in  pursuit  of  previous  instructions,  immediately  reversed 
his  engines,  and  withdrawing  the  fatal  ram,  which  had  penetrated 
to  a  depth  of  six  and  a  half  feet,  freed  the  flagship  from  her 
mortally  injured  enemy. 

125.  The  Re  d'ltalia,  under  the  force  of  the  blow,  heeled  over 
slowly  about  twenty-five  degrees  to  starboard,  swung  back  rather 
suddenly  to  port,  plunging  her  huge  wound  into  the  waves  and 
then  almost  instantly  sank.  For  the  victors  it  was  a  sublime  yet 
shocking  moment,  when  the  enemy's  deck,  crowded  with  human 
beings  who  cheered  and  fired  to  the  last,  tilted  up,  tiU  men,  guns, 
boats  and  gear  slid  down  in  struggling  confusion,  and  when  a 
brave  and  splendid  ship  disappeared  forever  in  200  fathoms  of 
vvater. 


•Compare  Farragiit  at  Mobile  Bay. 
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136.  As  the  ship  sank,  some  of  her  people  were  observed  to 
hurry  aft  as  if  to  haul  down  her  ensign,  but  two  gallant  officers, 
Signors  Razcrti  and  Del  Santo,  forcibly  prevented  them,  and  the 
ship  went  to  the  bottom  with  the  Italian  flag  still  flying.  This 
was  at  IK20  A.  M,,  only  thirty-seven  minutes  after  the  action  had 
begun. 

127.  Upon  the  turbulent  water  where  the  Re  d'ltalia  had 
floated  there  were  only  some  fragments  of  wreck  and  a  few 
struggling  survivors,  who,  having  jumped  clear  of  the  vessel, 
had  not  been  sucked  down  with  her.  For  some  seconds  the 
victors  looked  in  awed  silence  at  the  scene.  Then  a  tumultuous 
hurrah  went  up  from  every  Austrian  ship  within  sight. 

128,  The  collision  had  bent  in  the  plates  on  the  Ferdinand 
Max's  bows,  and,  sheering  oflF  the  heads  of  a  few  rivets,  had 
given  rise  to  a  slight  leak.  But  in  no  other  respect  was  the 
Austrian  flagship  injured.  Von  TegetthofFs  first  care  was  to 
save  his  late  enemies,  some  of  whom  clung  to  spars  and  floating 
debris,  while  others  supported  themselves  by  swimming.     One 

of  the  starboard  boats,  the  only  one  which  would  fioat,   wa»H| 
ordered  to  be  lowered,  but  ere  she  could  be  put  into  the  water 
an  Italian  ironclad,  clearly  intent  upon  ramming,  appeared  upon 
the  flagship's  port  quarter.    The  enemy  was  probably  the  An-ifl 
cona.     Fretherr  von   Sterncck,  with   great   composure   avoided 
the  blow,  but  the  two  ships  passed  one  another  so  closely  that 
the  people  in  the  Ferdinand  Max's  port  battery  were  unable  to 
get  the  rammers  into  the  muzzles  of  their  guns.     The  enemy  fired 
several  rounds,  the  smoke  of  which  entered  the  Ferdinand  Ma.x's 
ports,  but  there  were  no  signs  of  any  projectiles,  and  it  was  stip-M 
posed   that   the   guns   were   not    shotted.     The   captain   of   the 
Ancona  in  his  report  practically  admitted  that  they  were  not.  and 
ascribed  the  omission  to  the  fact  that  his  guns  used  sometime* 
iron  and  sometimes  steel  projectiles.     As  the  choice  of  projec- 
tiles, in  view  of  the  work  to  be  done,  would  be  naturally  delayed 
until  the  last  minute,  it  is  possible  that,  in  the  excitement  o^H 
action,  the  projectile  was  altogether  forgotten,  the  guns  being, 
of  course,  mnzzle-loaders.   and  the  powder  being  put  in  first. 
It  has  been  alleged,  moreover,  that  after  the  action  some  Italianl 
guns  were  found  to  have  been  loaded  with  the  powder  on  top  oil 
the  shot.     No  doubt  many  of  the  guns'  crews  lost  tlieir  headsi 
completely. 


ITS  HISTORY,   STRATEGY   AND   TACTICS. 


359 


129.  The  Ferdinand  Max  and  the  Ancona  separated  without 
further  hostile  action.  Other  Austrian  ships,  in  addition  to  the 
flagship,  made  repeated  efforts  to  pick  up  the  survivors  of  the 
Re  d 'Italia,  but  were  as  often  attacked  and  obliged  to  consult 
their  own  safety.  The  Kaiserin  Elisabeth,  for  example^  which 
was  close  to  the  flagship,  and  to  the  northward  of  the  Re  d'ltalia 
at  the  moment  when  the  latter  foundered,  did  her  best;  but  an 
Italian  ironclad  got  across  her  stem,  and,  firing  briskly,  caused 
her  some  loss,  and  drove  her  off.  The  screw  schooners,  Kerka 
and  Narenta,  which,  owing  to  their  bad  speed,  were,  at  the  open- 
ing of  the  action,  six  cables  behind  their  division,  but  which  fol- 
lowed into  the  fray,  also  approached  the  scene  of  the  catastrophe, 
but  while  they  were  about  to  render  help,  they  found  themselves 
within  range  of  two  hostile  ironclads,  one  of  which  was  the  burn- 
ing Patestro,  and  were  forced  to  withdraw. 

130.  Meanwhile  the  Ancona  headed  for  the  Re  di  Portogallo, 
which  was  much  pressed  by  several  Austrian  ships,  and  on  the 
way  she  came  into  accidental  collision  with  the  Varese^  which 
not  only  had  been  the  last  of  her  division,  but  also  had  remained 
somewhat  astern  of  station,  and  was  now  likewise  pressing  on 
to  succor  the  Re  di  Portogallo.  The  Varese  had  an  armor-plate 
dislodged,  and  both  ships  suffered  some  damage.  Moreover, 
their  rigging  became  so  entangled  that  an  appreciable  time 
elapsed  ere  they  could  get  free  again.  The  Re  di  Portogallo, 
soon  after  her  encounter  with  the  Kaiser,  had  turned  to  port  to 
dear  the  Austrian  wooden  ships,  and  then  to  starboard  to  escape 
two  hostile  ironclads,  and,  separated  for  a  period  from  the 
ships  of  her  division ,  had  the  very  greatest  difficulty  in  avoiding 
her  opponents.  While,  nevertheless,  she  was  engaged  in  repair- 
ing damages,  and  was  still  in  a  most  precarious  situation,  she 
made  an  effort  to  ram  an  Austrian  wooden  frigate,  and  so  to 
make  a  way  of  escape  for  herself.  Captain  Ribotti  believed  this 
frigate  to  be  the  Novara,  but  she  was  undoubtedly  the  Schwarzen- 
berg,  which  received  the  Re  di  Portogallo  with  a  concentrated 
broadside,  and  wrought  fresh  injuries  both  to  the  masts  and  to 
the  hull  of  the  ironclad.  At  last,  however,  Ribotli  freed  him- 
self, and  joined  Rear-Admiral  Vacca,  who  had  just  previously 
made  the  signal:  "  Form  column  of  line  ahead,  without  reference 
to  the  order  of  the  ships." 

131.  The   Maria   Pia.   which    also   belonged   to   the    rear   or 
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Ribotti's  division,  and  which,  hke  the  Varese,  had  desired 
succor  the  Re  di  Portogallo,  had  been  obliged  to  describe  a  wide 
circle  in  order  to  afford  sea-room  to  the  entangled  Ancona  and 
Varese,  and  had  thereby  lost  so  much  time  that  her  help  became 
unnecessary.  She  then  attempted  to  bar  the  way  to  two  Austrian 
ironclads  which  appeared  to  be  making  for  the  Italian  wooden 
division,  but  she  was  attacked  by  two  other  Austrian  ships.  She 
tried  to  ram  one  of  these,  which  crossed  her  bows,  but  the  Aus- 
trian turned  quickly  to  starboard,  receiving,  however,  a  full 
broadside  and  a  volley  of  musketry'  from  the  Italian  as  the  latter 
swept  past.  The  Maria  Pia  thereupon  headed  for  her  ironclad 
consorts.  These  were  little  by  little  withdrawing  to  the  westward 
out  of  action.  It  was  probably  at  that  time  that  the  Maria  Pia 
and  San  Martino  collided.  The  latter  received  some  damage 
forward — twisted  her  ram,  bent  or  displaced  several  of  her  armor- 
plates,  and  sprang  a  slight  leak.  The  former  lost  one  armor- 
plate.  This  was  the  final  episode  of  the  action,  and  at  12.10  P.  M. 
Rear-Admiral  von  Tegetthoff  signalled  to  his  fleet  to  close  upon 
the  flagship. 

132.  At  the  beginning  of  the  action  the  two  leading  ships,  the 
Principe  di  Carignano  and  the  Castelfidardo.  of  the  van  or 
Vacca's  division,  exchanged  a  few  shots  as  they  passed  with  the 
Kaiser  Max,  Habsburg  and  Salamander.  In  the  last-named,  a 
projectile,  one  of  the  first,  struck  the  conning-tower,  and  the 
splinters  entering,  wounded  the  captain,  the  signal-cadet  and  the 
signal-quartermaster,  and  smashed  the  conning-tower  binnacle. 
Another  projectile  shattered  the  miz7en  top  and  did  further 
damage.  In  the  course  of  the  action,  and  towards  the  conclusion 
of  it,  the  Italian  van  placed  itself  in  the  rear  of  the  Austrian 
wooden  vessels.  With  the  object  of  breaking  through  these  and 
joining  Faa  di  Bruno's  and  Ribotti's  divisions,  the  Carignano 
and  Castelfidardo  altered  course  to  the  southward;  but  the  well- 
directed  fire  of  the  closely  grouped  ships  of  the  Austrian  rear 
kept  the  foe  in  check,  and  not  only  prevented  him  from  ventur- 
ing to  ram  any  of  the  wooden  craft,  but  also  rendered  him  unable 
to  do  more  than  make  an  ill-directed  return.  In  this  long-range 
action  the  Austrian  wooden  frigates  Donau,  Radetzky  and 
Schwarrenberg  took  part  with  their  pivot-guns,  and  were  well 
supported  by  several  ships  of  the  third  or  gunboat  division, 
although  the  latter,  owing  to  the  tumbling  sea,  found  it  exceed- 
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Jngly  difficult  to  use  their  guns,  some  of  which  jumped  from 
tlieir  mountings,  or  broke  from  their  racers,  and  took  charge. 
Among  these  craft  were  the  gunboats  Hum,  Wall  and  Streiter, 
and  the  paddle-vessel  Andreas  Hofer,  which  last  had  attached 
herself  to  the  second  division,  and  kept  in  its  wake.  The  Reka 
and  Seehund  had  got  up  ready  with  the  leaders  of  the  wooden 
division,  while  the  Dalmat  and  Velebich  had  dropped  somewhat 
astern  of  it. 

133.  While  the  Austrian  ironclads  were  closing  on  the  flag- 
ship, great  part  of  the  wooden  squadron  was  already  on  its  way  to 
Port  St.  Giorgio.  The  two-decker,  Kaiser,  which,  as  has  been 
related,  had,  owing  to  the  damage  inflicted  upon  her,  been 
obliged  to  retire  from  action,  was  accompanied  out  of  gunshot  by 
the  Erzherzog  Friedrich,  the  Seehund  and  the  Reka.  Next  came 
the  frigates  Schwarzenberg,  Radetzky,  Adria  and  Donau,  and 
the  gunboats  Hum,  Wall  and  Streiter,  and  astern  of  them  the 
httle  Andreas  Hofer.  On  her  way  the  Kaiser  did  all  that  lay 
in  her  power  to  extinguish  the  frre  which  was  still  raging  in  her, 
and  she  was  thus  engaged  when  suddenly,  on  her  starboard  side, 
there  appeared  the  AfTondatore,  which,  after  the  vain  attempt 
upon  the  two-decker,  had  described  a  big  circle  to  port,  repaired 
damage  as  well  as  possible,  and  steering  along  the  north  coa$l 
of  the  island,  now  threatened  to  bar  the  Kaiser's  progress. 
Thrice  she  seemed  to  start  ahead  with  the  intention  of  ramming 
the  Kaiser,  which,  in  spile  of  her  injuries,  as  often  turned  at 
bay,  and,  from  amid  the  smoke  and  flame  which  covered  her,  fired 
broadside  after  broadside  and  kept  off  the  foe.  She  was,  at  this 
crisis,  nobly  supported  by  the  wooden  ships  astern  of  her,  and 
later  by  the  ironclads  Don  Juan  and  Prinz  Eugen,  all  of  which 
threw  a  perfect  hail  of  projectiles  upon  the  Italian  ram,  unde- 
terred by  the  approach  of  the  Principe  di  Carignano,  Castel- 
fidardo.  Re  di  Portogallo,  Ancona  and  Varese,  which,  in  response 
to  Vacca's  signal,  kept  up  a  distant  and  resultless  fire.  Upon 
the  third  occasion,  the  AfTondatore,  at  high  speed,  steamed  to 
within  one  cable  of  the  Kaiser  and  then  suddenly  fell  away  to 
starboard.  She  still,  however,  for  some  time,  followed  up  the 
t\vo-decker.  but  at  la^t,  with  a  damaged  anchor,  several  shot 
through  her  deck,  and  a  fire  in  her  tower  hold,  turned  to  join 
the  Italian  wooden  ships.  The  Kaiser  returned  her  last  shot  at 
a  distance  of  ten  cables. 
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134.  According  to  Italian  accounts,  Persano  had  personally 
directed  the  commander  of  the  Affondatore,  Captain  Martini, 
to  ram  the  Kaiser,  but  when  the  ships  were  in  close  proximity, 
and  only  the  order  "starboard  your  helm  "  was  needed  to  pro- 
duce the  fata!  result,  Persano  gave  the  word  "  port  your  helm," 
and  stuck  to  it  in  spite  of  the  representations  of  those  around 
him.  Persano  himself  declared  that,  chancing  at  that  moment 
to  observe  for  the  first  time  how  terribly  the  two-decker  had  suf- 
fered, he  had  not  deemed  it  proper  to  further  concern  himself 
with  so  helpless  a  foe. 

135.  At  about  the  same  time  the  Don  Juan  de  Austria  re- 
ceived from  the  Aflfondatore,  which  had  unceasingly  fired  her  300- 
pdrs,,  a  shot  that  struck  an  armor-plate  between  two  ports,  a 
second  on  the  armor  below  the  water-line,  and  a  third  that  shat- 
tered the  butt  of  the  bowsprit. 

136.  The  two-decker;  freed  from  the  presence  of  her  danger- 
ous enemy,  continued  her  course,  uninterfered  with,  and  reached 
Port  St.  Giorgio  at  1.15  P.  M.,  anchoring  across  the  harbor 
mouth.  The  gunboat  Reka  followed  her  in,  but,  seeing  the 
Kaiser  signal :  "  There  is  hope  of  mastering  the  fire,"  she  re- 
mained for  only  half  an  hour.  The  remaining  wooden  ships 
which,  after  the  departure  of  the  Affondatore,  considered  that  the 
Kaisers  peril  was  over,  again  headed  to  the  northward,  led  by 
the  Schwarzenberg,  to  rejoin  the  ironclad  division.  This  (in 
consequence  of  Tegetthoffs  signal  made  at  12.20  P.  M. :  "Fol- 
low in  wake  of  the  Admiral  ")  met  the  northward  steering 
squadron  half-way,  and  the  fleet  being  thus  reassembled,  the 
commander-in-chief  as  quickly  as  possible  reformed  it  in  three 
columns  of  divisions  in  hne  ahead  disposed  to  starboard,  the 
iron-clad  division  taking  the  post  of  honor  next  the  enemy.  The 
course  steered  was  northeast.  The  new  formation  was  such 
as  permitted  of  the  original  wedge-like  formation  being  quickly 
resumed  in  case  of  need.  While  it  was  being  carried  out  sev- 
eral of  the  Italian  wooden  ships  of  Vice-Admiral  Albini's  divi- 
sion opened  a  lively,  but  distant  and  useless  fire, 

137.  As  soon  as  the  Affondatore  had  withdrawn  out  of  gun- 
shot of  the  Austrian  wooden  ships,  Admiral  Persano  hastened  to 
that  portion  of  his  force  which  was  still  engaged  in  moving  along 
the  northwest  coast  of  Lissa.  His  intention  was  to  order  it  to 
continue  the  engagement.     Vice-Admiral   Albinj   declared  that 
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thrice  during  the  battle  he  had  endeavored  to  approach  the  scene 
of  action,  but  on  each  occasion  had  been  prevented  by  Austrian 
ironclads.  Of  the  Austrian  ships  a  few,  at  about  1 1  o'clock,  had 
noticed  a  forward  movement  of  the  Italian  wooden  vessels,  which, 
however,  had  quickly  retired  again.  The  fact  is,  that  the  whole 
of  this  squadron  (with  the  ironclad  Tetribile*  which  clung  to  it) 
and  its  400  guns,  remained  idle  spectators  of  the  action  from  be- 
ginning to  end,  and,  after  the  conclusion  of  the  fight,  did  noth- 
ing but  fire  a  few  ineffective  rounds  at  a  great  range.  Albini's 
passive  attitude  cannot  but  have  had  influence  upon  the  fortunes 
of  the  Italian  fleet  on  that  day,  and  is  the  less  justifiable,  seeing 
that  the  behavior  of  the  Austrian  wooden  division,  the  almost 
worthless  paddle-vessels  of  which  took  gallant  part  in  the  fight. 
invited  him  to  fling  aside  hesitation,  and  should  have  spurred 
him  to  emulation.  It  must  be  admitted  that  Persano  displayed 
little  more  ineptitude  than  some  of  his  subordinates. 

138.  Persano  was  certainly  very  angry  at  the  continued  inac- 
tivity of  his  wooden  division,  and  approached  it  at  full  speed 
with  the  signals  flying;  "  Attacate  il  nemico  appena  a  portata  " 
("  Closer  action  "),  and  "  Surround  the  enemy's  rear,"  by  which 
he  meant  those  Austrian  ironclads  which  had  had  the  last  en- 
gagement with  the  Maria  Pia,  and,  having  been  detained  by  it, 
were  still  seeking  to  rejoin  their  consorts.  Persano  also  sig- 
nalled: "The  fleet,  with  individual  freedom  of  movement  and 
manoeuvre,  will  go  in  chase  of  the  enemy,"  and,  in  the  Affonda- 
tore,  he  led  the  way  against  the  main  body  of  Austrian  wooden 
ships  which  had  just  then  quitted  the  Kaiser  in  order  to  join  the 
ironclads,  Persano  hoped,  by  a  quick  and  dashing  onset,  to 
prevent  the  junction;  but,  once  more  his  wooden  division  left 
him  in  the  lurch,  although  the  Principe  Umberto  showed  a  good 
example,  and,  steaming  after  the  Admiral,  opened  a  brisk  fire. 
Of  the  Italian  ironclads  only  the  Re  di  Portogallo  obeyed  the 
signal. 

139.  Persano,  supposing  that  his  signal  was  not  understood, 
steamed  down  the  whole  line  of  the  fleet  with  it  flying,  but  the 
golden  moment  had  passed,  for  the  Austrian  squadron,  com- 
plete save  for  the  Kaiser  and  the  Reka,  had  assembled,  and, 
already  formed  in  three  columns,  was  steaming  northeast, 

*  Her  captain  was  afterwards  tried  for  misconduct. 
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140.  Rear-Admiral  von  Tegeithoff,  who,  while  his  ships  were 
closing  around  hinrj,  saw  the  burning  Palestro,  at  a  distance  of 
about  three-quarters  of  a  mile  to  the  northwest,  making  in  the 
direction  of  the  Italian  wooden  squadron,  had  ordered  the  Kais 
Max,  at  J  P.  M.J  to  cut  her  off.  The  flagship  herself  had  al 
proceeded  towards  the  enemy,  and  had  been  followed  by  othe: 
vessels.  But  the  Palestro,  whose  engines  were  still  in  good 
order,  was  not  to  be  caught,  and  had  been  presently  taken  in 
tow  by  the  paddle  corvette  Governolo,  which  had  been  specially 
detached  for  the  purpose  by  Albini.  Escorted  by  the  Indipen- 
denza,  she  had  closed  her  consorts,  one  or  two  of  which,  includ- h 
ing  the  Affondatore,  had  meanwhile  advanced  to  protect  her.     ^ 

141.  The  Italian  fleet  subsequently  altered  course  more  than 
once,  but  the  general  direction  of  its  movement  was  to  the  west- 
northwest  A  few  rounds  were  fired  by  each  side,  but  the  range 
steadily  increased.  At  one  moment  it  appeared  as  if  the  Italians, 
headed  by  the  flagship,  would  again  advance  to  the  attack.  The 
motions  which  gave  rise  to  this  impression  upon  the  minds  of 
those  in  the  Austrian  fleet  were  probably  occasioned  by  the 
inclination  of  a  few  Italian  vessels  to  act  upon  Persano's  signals: 
"  Closer  action,"  and  "  The  Admiral  reminds  the  fleet  that  the 
ship  which  is  not  in  action  is  not  in  her  station."  But,  ere  long, 
even  Persano  was  obliged  to  surrender  all  idea  of  renewing  the 
engagement.  He  learnt  of  the  sinking  of  the  Re  dltalia;  he 
saw  the  critical  situation  of  the  Palestro,  and  the  San  Martino 
apprised  him  by  signal  that,  owing  to  the  extent  of  her  damages, 
she  could  not  keep  station.  The  Italians  finally  headed  for  the 
channel  between  Lissa  and  Busi,  and  hostilities  thereupon  ceased. 

142.  While,  therefore,  the  Austrian  fleet,  in  order  of  battle,  and 
complete  except  as  regards  the  Kaiser  and  the  Reka,  which  were 
in  Port  St.  Giorgio,  occupied  the  scene  of  action,  the  Italian  fleet 
retired  to  the  westward  of  Lissa.  To  follow  up  the  retreating  foe 
was  not  within  the  province  of  Admiral  von  TegetlhoflF.  His 
inferiority  in  guns  forbade  him  to  enter  upon  a  long  range  en- 
gagement, and  the  very  unequal  speed  of  his  ships  also  pre- 
vented him  from  entertaining  the  idea.  Moreover,  the  enemy 
still  possessed  so  many  intact  fighting  units  that  it  would  have 
been  sheer  temerity  on  the  part  of  the  Austrian  s  to  imperil  the 
results  which  had  been  already  gained. 

143.  Since  everything  pointed  to  the  fact  that  the  Italians  were 
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as  little  disposed  as  he  was  to  reopen  the  question  on  that  day, 
Tegetthoff  altered  course  to  the  southeast,  and,  at  about  2  P.  M., 
directed  the  gunboats  to  proceed  ahead  to  Port  St.  Giorgio. 
The  heavy  wooden  division  followed  them;  then  the  ironclad 
division,  and,  last  of  all,  the  flagship,  which  reached  the  harbor 
shortly  before  sunset,  and  was  greeted  with  hearty  cheers  from 
the  assembled  fleet.  While  the  gunboats  were  still  under  way» 
a  violent  explosion  was  heard,  and  those  who  were  looking  in 
the  direction  of  the  Italian  fleet,  saw  the  Palestro  go  into  the  air. 

144.  The  commander  of  that  vessel,  Commander  Alfredo  Capel- 
lini,  who  had  been  invited  by  the  convoying  craft,  Govemolo 
and  Indipendenza,  as  well  as  by  Rear-Admiral  Vacca,  to  take 
advantage  of  the  boats  which  were  sent  to  him,  and  to  place  his 
ship's  company  beyond  the  reach  of  danger,  considered  it  as  a 
point  of  honor,  in  spite  of  the  ever-increasing  risk,  not  to  quit 
the  vessel,  and  determinedly  refused  the  proffered  assistance. 
"Those  who  wish  to  go,  may  go."  he  said;  "for  my  part,  I 
remain."  Following  the  example  of  their  chief,  the  entire  ship's 
company  stuck  to  the  Palestro,  only  the  sick  and  wounded  being 
removed  to  the  Governolo.  Ever>'  man  went  to  his  post  and 
worked  with  the  greatest  devotion  to  combat  the  fire.  The  pow- 
der-magazine was  flooded,  and  danger  from  that  quarter  seemed 
no  longer  to  be  apprehended;  but  the  conflagration  reached  a 
compartment  where,  during  the  action,  a  number  of  filled  shells 
had  been  placed.  A  great  blaze  of  flame  shot  out  from  the  ports 
on  each  broadside;  a  deafening  report  followed;  wreckage  and 
mangled  corpses  flew  high  in  the  air,  and  in  an  instant  all  was 
swallowed  up  by  the  waves.  It  was  2.30  P.  M.  when,  in  sight 
of  both  fleets,  this  final  act  closed  the  tragedy  of  the  day. 

A  statement  of  the  losses  on  the  Austrian  side  is  given  in  the 
table  below.  To  this  it  may  he  added  that  the  officers  killed 
were:  Captain  Heinrich,  Freiherr  von  Moll,  commanding  the 
Drache;  Captain  Erik  of  Klint,  commanding  the  Novara;  and 
Ensign  Robert  Proch,  of  the  Kaiser;  and  that  the  officers 
wounded  were:  Captains  Anton  von  Petz  (Kaiser)  and  Carl 
Kem  (Salamander);  Lieutenants  Julius  Steiskal,  Hermann  Frie- 
herr  von  Spaun,  Joseph  Frank  and  Franz,  Freiherr  von 
Minutillo;  Ensigns  Anton  Kloss.  Ferdinand  Gebhardt  and  Hugo 
Pogatschnigg;  Naval  Cadets  Ignaz  Mader.  Eduard  Hanslik, 
August  Suss  and  Victor  Sambucchi.  ami  acting  Naval  Cadets 
Adolf  Hlouschek  and  Stefan,  Ritter  von  Doymi. 
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Habsburg  and  Prinz  Eugen,  and  the  gunboats  Dalmat  and 
Velebich,  cruised  for  the  night  off  the  port.  Next  morning  at 
3.30  A,  M.,  the  whole  t^eet,  including  even  the  Kaiser,  which  had 
managed  to  repair  her  funnel  overnight,  had  steam  up,  and  H 
was  in  a  condition  to  proceed  to  sea ;  but  at  break  of  day  the  sig- 
nal-station on  Monte  Hum  reported  that  the  enemy  was  no 
longer  in  sight,  and  that  some  smoke,  which  was  at  first  visible 
to  the  west-northwest,  at  a  great  distance,  soon  altogether  dis- 
appeared. The  Italian  fleet,  indeed,  after  cruising  on  and  off 
on  the  evening  of  the  20th,  had  quitted  the  waters  of  the  island 
at  10.30  P.  M.  and  made  for  Ancona,  where  it  arrived  on  the 
morning  of  the  2 1st.  On  August  6,  owing,  it  is  said,  to  the 
damages  which  she  had  received  in  the  action,  the  Affondatore 
sank  during  a  storm  there.  The  Italian  gunboats  had  been 
despatched  to  Manfredonia,  in  tow  of  the  Washington  and  the 
Guiscardo.  At  2  P.  M.  on  the  21st,  the  Austrian  Lloyd  steamer 
Venezia,  from  Zara,  reached  Lissa,  bringing  from  the  Emperor 
Franz  Josef  a  telegram  thanking  the  officers  and  men  of  the 
fleet  and  apprising  von  Tegetthoflf  of  his  promotion  to  the  rank  ■ 
of  Vice-Admiral.  At  once  he  hoisted  his  flag  at  the  fore,  ainid 
general  cheering.  That  evening  the  dead  were  buried,  the 
badly  wounded  were  sent  off  in  the  Venezia  to  Spalato  and  Zara,  fl 
and  the  Kaiserin  Elisabeth  and  Dalmat,  which  had  been  sent 
out  to  look  for  any  Italians  who  might  be  still  floating  near  the 
scene  of  action,  returned  bringing  only  boats  and  wreckage.  At  fl 
8.30  P.  M.  the  whole  fleet,  except  the  Narenta  and  the  Kerka, 
which  were  left  under  the  orders  of  the  commandant  of  the 
island,  weighed,  took  up  the  old  wedge-like  formation,  and  put 
to  sea  to  the  northwest.  In  the  evening  of  the  22d  it  once  more 
anchored  in  the  roadstead  of  Fasana. 

[A  crushing  defeat  had  not  been  inflicted,  and  there  were  no 
prizes  to  grace  the  triumph  of  the  victor;  but  the  remarkable 
resuhs  which,  with  inferior  forces,  had  been  attained,  gave  the 
Austrian  navy  a  heritage  of  splendid  tradition,  and  shed  immortal 
glon,*  on  the  name  of  Tegetthoff.  The  victorious  Admiral  did 
not,  I  think,  display  qualities  of  any  exceptional  brilliancy;  for 
his  attacking  formation  is  never  likely  to  be  imitated;  but  he  ■ 
betrayed  an  intelligent  grasp  of  the  ruling  principles  of  naval 
strategy  and  a  consistent  firmness  and  strength  of  character 
which  cannot  but  have  favorably  influenced  all  who  served  under 
him.] 
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A  USEFUL  LITTLE  CHANGE  IN  THE  PELORUS. 

By  LlEUT.-CoMMANDER  BrADLEY  A.  FiSKE,  U.  S,  N. 


When  navig:a.ting  the  Petrel  among  the  little  straits  and  bays 
land  rivers  that  skirt  the  coast  of  Asia,  I  devised  a  little  change  in 
[the  PeloFus,  that  seemed  to  me  to  improve  it  greatly.  The 
jchange  was  so  slight  in  construction,  and  made  the  instrument 
f«o  much  easier  to  handle,  that  I  have  intended  for  some  time 
to  mention  it  in  print,  but  have  been  deterred  by  the  fear  that 
the  plan  is  old.  I  have  been  unable  to  find  that  it  is  old,  how- 
fever;  and  so  I  feel  emboldened  to  mention  it,  hoping  that  it  may 
[be  of  itse  to  some. 

The  reason  for  making  the  change,  was  that  it  was  found  very 
to  use  the  ordinary  Pelorus  quickly  enough,  when  doing 
luch  things  as  entering  the  Yangtse,  where  currents  are  very 
'  strong  and  shoals  numerous,  and  the  ship  was  yawing  from  side 
to  side.  To  attempt  to  take  three  bearings  close  enough  to- 
gether, was  extremely  dif^cult,  if  the  ordinary  method  was  em- 
ployed of  clamping  the  Pelorus  on  the  ship's  course,  and  waiting 
each  time  till  the  ship  got  on  it  And  we  found  the  other  plan 
of  noting  the  number  of  degrees  by  which  the  ship  was  oflf  the 
course,  and  applying  it  to  the  bearing  by  the  Pelorus,  gave  too 
much  chance  of  making  mistakes. 

So  the  clamp  was  removed  from  the  Pelorus,  and  the  sight 
vanes  and  their  connecting  bar  raised  about  J^  inch,  soldering 
brass  strips  of  this  thickness  under  the  ends  of  the  bar.  so  that 
the  bar  rested  on  the  outer  or  stationery  circle.  The  weight  of 
the  bar  and  vanes  was  suflVcient  to  hold  them  at  any  place  where 
they  were  put,  in  taking  a  bearing.  Then  the  graduated  plate 
was  raised  about  t/i6  inch,  by  putting  a  washer  of  this  thickness 
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under  its  center.  The  result  of  this  was,  that  the  graduated  plate 
could  be  moved  around  very  quickly  by  the  finger. 

Suppose  now  that  it  was  wanted  to  get  three  bearings  very 
quickly,  on — say  a  lig^ht  ship,  a  lighthouse  and  a  beacon. 

The  quartermaster  was  stationed  at  the  compass,  and  told  to 
sing  out  the  directioa  of  the  ship's  head,  when  the  officer  taking 
the  bearing  called  "  Mark."  When  ready,  the  ofl&cer  sighted  the 
vanes  on  the  light  ship,  and  called  "  Mark,"  The  vanes  stayed 
where  put,  the  quartermaster  sang  out—say  "  North,"  the  officer 
set  the  graduated  p!ate  instantly  at  North,  and  noted  the  gradua- 
tion (compass  bearing)  under  the  vanes.  Then  he  sighted  the 
vanes  on  the  lighthouse,  and  called  out  "  Mark,"  Suppose  the 
quartermaster  then  reported  *'  North  3*^  E,"  The  inner  cirdc 
was  instantly  moved  to  that  point,  and  the  bearing  under  the 
vanes  noted.  Then  the  vanes  were  sighted  on  the  beacon,  and 
the  same  process  repeated. 

This  plan  was  used  probably  a  nundred  times  under  conditions 
of  very  quick  motion,  strong  currents  and  narrow  channels. 
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LETTER     FROM     THE    SENIOR    SQUADRON     COM- 
MANDER U.  S.  NAVAL  FORCE  ON  ASIATIC 
STATION. 

Flagship  Kentuckv, 


Cavite,  P.  L,  April  13,  1901. 

Sir: — There  appears  on  page  638  of  the  Proceedings  of 
THE  U.  S.  Naval  Institute,  No.  96,  the  following  paragraph  in 
the  article  entitled  "  Operations  in  North  China,"  by  Lieutenant 
W.  C.  Davidson: 

"  Later,  on  the  14th  of  June,  a  force  of  about  Soo  alhed  troops, 
which  had  been  landed  at  Tongku,  were  peremptorily  ordered  to 
return  to  their  ships  by  the  Chinese  general  commanding  the 
Taku  forts  at  the  mouth  of  the  Pei  Ho.  At  this,  the  foreign  naval 
coimnanders  held  a  conference,  at  which,  the  American  admiral 
dissenting,  it  was  decided  to  take  possession  of  the  forts,  in  order 
to  avoid  further  trouble  with  them,  and  an  ultimatum  was  accord- 
ingly sent  to  the  Chinese  general  on  the  15th,  demanding  that 
he  evacuate  the  forts  before  2  A.  M.  of  the  following  day." 

As  this  statement,  coming  from  an  American  naval  officer  who 
served  in  North  China,  although  not  until  after  the  capture  of 
the  Taku  forts,  and  published  by  the  U,  S.  Naval  Institute,  would 
seem  to  carr>'  with  it  a  certain  weight  of  authority,  and  conse- 
quently mislead  many  people  in  regard  to  the  true  history  of 
events,  which  caused  a  rupture  with  the  Chinese  Imperial  troops, 
I  cannot  allow  it  to  pass  without  calling  attention  to  the  great 
error  this  officer  has  made  in  the  reason  he  gives  for  the  ulti- 
matum being  sent  by  the  foreign  naval  commanders  to  the 
Chinese  general  commanding  the  Takn  forts. 

On  no  occasion  did  any  Chinese  official  order  troops  of  the 
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allied  forces  to  return  to  their  ships,  or  even  make  a  protest  or 
offer  objection  to  their  landing. 

On  the  other  hand,  the  Russians  and  the  Germans,  June  15, 
prevented  a  force  of  Chinese  troops  from  g^oing  from  Lutai  by 
train  to  Tongku  and  Chin  Liang  Cheng,  by  the  former  seizing' 
the  railroad  station  at  Tientsin  and  Chin  Liang  Cheng,  and  the 
latter  prohibiting  trains  from  leaving  Tongku.  The  telegram 
from  the  Chinese  to  the  station-master  at  Tongku,  ordering  a 
train  sent  to  Lutai,  for  the  purpose  of  conveying  Chinese  troops 
from  there  to  Tongku  and  Chin  Liang  Cheng,  was  obtained  and 
read  by  Lieutenant  Blue,  who  was  stationed  at  Tongku  at  the 
time,  as  well  as  a  similar  telegram,  countermanding  the  order 
for  the  train,  after  the  action  taken  by  the  Russians  and  the 
Germans. 

This  matter  is  only  referred  to  in  this  connection,  as  it  might 

possibly  be  this  case  that  Lieutenant  Davidson,  who  arrived  about 

two  weeks  subsequently,  confused  in  his  statement  about  800  of 

the  allied  troops  being  peremptorily  ordered  back  to  their  ships. 

Very  respectfully, 

JAMES  KEMPFF, 

Rear-Admtrkl,  U,  B.  Nkt;,  Senior  Bqiiftdroii  Coiiii&»ader. 

Tb«  8eer«tftr7  of  the  Kat&I  Imtltatc, 
An&apoIlE,  Md. 
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DISCUSSION. 
"Our  New  Battleships  and  Armored  Cruisers."    S«  No.  96. 

Lient.  W.  L,  Rodcers,  U,  S.  N. — After  describing  the  contrasting  feat- 
ures of  the  Virginia  and  Maryland,  Mr.  Taylor's  paper  concludes  by 
asking  the  service  several  questions  in  regard  to  the  choice  of  types. 

These  questions  can  be  answered  oniy  after  coming  to  some  conclu- 
sions as  to  the  tactical  value  of  each  increment  of  one  knot's  speed.  Or 
in  other  words,  we  must  have  an  approximate  idea  as  to  what  weight  of 
gun-fire  is  the  equivalent  of  one  knot  of  speed.  The  subject  is  thus  to  be 
regarded  from  a  tactical  standpoint, 

I  shall  make  three  or  four  tactical  premises  from  which  and  from  the 
data  on  design  give^i  by  Mr.  Taylor,  I  shall  endeavor  to  draw  some 
conclusion  as  to  the  highest  speed  necessary  for  battleships.  Of  course, 
if  the  tactical  premises  are  in  any  degree  erroneous,  the  conclusions  are 
proportionately  vaJueless;  but  if  by  discussion  and  comparison  of  views 
We  can  ascertain  that  certain  tactical  ideas  are  generalty  acceptable,  then 
I  think  we  may  trust  our  deductions  based  upon  them  as  to  proper  speed. 

It  seems  dear  that  between  two  hostile  ships  or  squadrons  similarly 
armed  and  protected  which  are  manaruvring  for  effective  position  for  the 
best  use  of  their  weapons;  the  advantage  of  one  knot's  superiority  of 
speed  becomes  less  as  the  speeds  become  higher;  for  the  reason  that 
each  adversary  can  move  more  quickly  to  escape  from  a  position  of 
tactical  inieriority. 

Moreover,  the  more  quickly  the  vessels  move,  the  more  difficult  it 
will  be  for  a  captain  or  admiral  to  perceive  and  seize  the  fleeting  oppor- 
tunities which  offer  thcmsflvcs  for  the  proper  employment  of  the  advan- 
tag^es  which  undoubtedly  Ite  in   superior  speed. 

It  must  also  be  remarked  that  each  successive  knot  of  speed  requires 
an  ever  increasing  sacrifice  in  the  weights  devoted  to  battery,  ammunition 
and  armor. 

Another  important  point  is  that  the  more  equally  the  fire  of  the  battery 
commands  alt  points  of  the  horizon,  the  less  tactical  advantage  is  con- 
red  by  a  given  superiority  of  speed;  since  change  of  relative  position 
'entails  less  relative  charge  in  effective  gun-fire.  The  difficulty  is  thus 
to  decide  upon  the  approximate  speed  at  which  the  tactical  superiority  of 
manoeuvre  conferred  by  an  increment  of  speed  is  counterbalanced  by  the 
necessary  sacrifice  in  the  weight  of  broadside  and  protection. 

Let  us  take  the  Virginia  as  a  standard  and  ascertain  approximately 
what  changes  in  her  armament  correspond  to  variations  in  her  speed, 

Mr.  Taylor  states  that  her  machinery  weighs  1800  tons:  develops 
H,  P.,  and  gives  tg  knots  speed.    His  figure  4  shows  the  H.  P. 

lecessary  for  reduced  speeds  of  the  Virginia  and  Maryland.     He  mentions 

the  greater  weight  of  hull  in  the  Maryland  on  account  of  her  greater 

gth.    From  these  data   I  have   made  up  the  following  table  which 
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roughly  shows  the  weights  available  for  combatant  purposes  correspono 
ing  to  variations  in  the  maximum  speed. 
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The  figures  in  column  7  marked  "  relative  efficiency  of  armament"  are 
baaed  on  those  in  column  6  and  on  the  assumption  that  the  general 
fisrhtiag  efficiency  of  guns  and  protection  will  vary  in  a  greater  ratio  than 
that  oE  the  weiglits  actually  devoted  to  the  whole  system  adopted. 
Although  the  figures  in  column  7  are  somewhat  conjectural  representing 
only  an  individual's  opinion,  yet  figures  lend  themselves  for  comparison 
readily:  and  we  have  a  convenient  approximate  scale  to  compare  a  little 
later,  the  tactical  value  of  diflferent  maximum  speeds. 

From  a  tacticaJ  standpoint  superior  speed  may  confer  on  a  combatant 
a  relative  advantage  of  position  with  regard  to  the  use  of  each  of  the 
three  arms,  gun,  ram  and  torpedo. 

With  regard  to  gtin-fire  superior  speed  coupled  with  superior  target 
practice  enables  a  ship  to  hold  that  range  at  which  the  superior  skill  is 
most  effective.  Equal  speed  will  prevent  the  enemy  from  closing.  If 
one  needs  speed  to  close,  it  is  because  the  shooting  is  inferior  at  long 
ranges,  and  it  would  be  better  to  devote  efforts  to  target  practice  before 
the  war,  rather  than  build  with  a  high  spe«d  to  make  up  for  detects  tti. 
drill 

Superior  speed  may  also  be  used  to  occupy  and  endeavor  to  hold  a 
position  such  that  the  maximum  gun-fire  of  one  vessel  is  opposed  to  the 
minimum  of  the  other.    This  problem  merits  examination. 

Let  us  consider  two  ships  of  the  usual  battery  of  our  service  consisting 
of  two  heavy  turrets  on  the  midship  line,  some  eight-inch  turrets  and  a 
broadside  battery  of  5-inch  or  6-tnch  guns,  such  as  the  Indiana.  Kentucky 
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and  Virginia,     In  alt  these  ships  the  maximum  fire  covers  eight  points 
on  each  broadside:  tour  points  forward  and  four  abaft  the  beam. 

In  ati,  the  minimum  fire  is  about  two  points  on  each  bow  and  greater 
and,  except  in  the  Kenluctcy.  there  is  a  heavier  fire  tore  and  aft  than  in 
a  direction  two  points  from  that  line.  In  none  does  the  minimum  fire 
vary  much  from  60  per  cent  of  the  maximum. 


i-pti 


ipfs: 


2  p» 


diagram  represents  a  situation  where  F  (the  fast  ship)  brings  her 
whole  broadside  against  S's  least  Sre.  This  situation  may  be  maintained 
by  F  if  both  ships  circle  about  the  point  C.  With  speeds  proportional 
to  their  distances  frym  C-  Or  it  may  be  maintained  if  F  shifts  her  helm 
so  as  to  follow  a  wave  line  course  ahead  of  S.  The  latter  plan  would 
interfere  with  the  fire  of  the  six-inch  battery  as  regards  rapidity. 

In  the  first  case  the  speeds  must  be  as  13  to  10  for  F  to  maintain  his 
superiority.  Any  less  difference  will  be  useless  to  F;  more  will  be 
superfluous.  If  the  arrangement  of  battery  of  F  is  altered  so  as  to  allow 
hef  to  cover  ten  points  on  each  beam  with  her  maximum  fire  instead  of 
eight  points  it  appears  by  reconstiucting  the  diagram  that  3  superiority 
of  10  per  cent  of  speed  will  do  as  much  for  as  30  per  cent  would  do  with 


a  smaller  arc  of  maximum  fire.  But  it  mtist  be  recollected  that  a  turn  of 
the  helm  on  the  part  of  S  will  bring  hia  maximum  fire  to  bear,  so  that 
while  a  superiority  of  13  to  10  in  speed  is  the  least  that  can  be  useful 
to  F,  the  possibility  of  employing  it  effectively  depends  almost  entirely 
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upon  S,  and  upon  his  committing  most  unlikely  errors  ifi  judgment. 
Turning  to  column  7  of  the  table,  and  taking  15  knots  as  the  speed  of 
S  and  20  knots  as  the  speed  of  F,  these  being  in  the  ratio  of  lO  to  13; 
we  find  that  60  per  cent  of  the  efficiency  of  fire  of  S  is  equal  to  the  whole 
efficiency  of  F.  If  the  data  and  arguments  on  which  the  table  is  based 
are  reasonable,  it  appears  from  it  that  under  the  circumstances  most 
favorable  to  speed  it  will  be  impossible  that  a  battleship  faster  than  15 
knots  shall  compensate  in  action  by  her  speed  for  her  sacrifice  of  guns 
and  protection.  This  statement  does  not  mean  that  15  knots  should  be 
the  limiting  speed  for  battleships. 

For  the  use  of  the  torpedo  between  battleships  little  is  to  be  gained 
by  high  speed:  because  although  it  may  be  used  to  attempt  to  gain  a 
position  of  advantage  the  slow  ship  has  only  to  turn  so  as  to  bring  her 
adversary  abaft  the  beam  when  her  own  torpedoes  are  more  favorably 
situated  than  those  of  the  fast  ship  in  case  the  tatter  persists  in  bis 
approach. 

For  ramming,  superior  speed  is  essential,  because  a  position  suitable 
tor  a  ram  attack  must  be  occupied  before  actually  committing  oneself 
to  it.  That  is,  the  vessel  about  to  ram  must  be  so  placed  before  attempt- 
ing it  as  to  make  it  almost  impossible  for  the  enemy  to  turn  stem  to  stem, 
and  so  to  collide  with  equal  chances  and  fortuitous  result.  Thus  favor- 
able positions  for  ramming  are  mostly  abaft  the  opponent's  beam  and 
60  superior  speed  is  necessary  in  order  to  reach  him. 

Let  us  assume  that  a  superiority  of  five  kirots  is  necessary  to  strike 
an  effective  blow  from  astern.  Let  us  also  assume  that  the  extreme  range 
for  effective  shooting  is  S«x>  yards.  If  then,  a  vessel  tries  to  ram  a 
battleships  the  latter  will  have  half  an  hour  in  which  to  disable  the 
former  while  she  tries  to  approach  from  astern. 

To  get  some  idea  as  to  the  time— effectiveness  of  gun-fire,  let  us  con- 
sider the  battle  of  .Santiago.  In  this  actioti,  an  hour  of  firing  destroyed 
the  Spanish  fleet  at  ranges  which  were  never  short  and  with  shooting 
which  seems  not  to  have  been  good.  The  efficiency  of  armament  of  the 
Indiana  considering  her  date  of  design  and  other  features  is  probably 
about  75  per  cent  of  that  of  the  Virginia,  From  the  results  of  the  battle 
it  seems  probable  that  a  superiority  of  60  in  column  7  of  the  table  would 
enable  a  battleship  to  destroy  her  adversary  by  gun-fire  in  the  half  hour 
necessary  for  the  latter  to  advance  from  5000  yards  to  collision. 

Under  these  conditions  we  see  from  the  table  that  the  necessary  S 
knots'  superiority  in  speed  will  cost  too  much  in  armament  when  the 
slow  vessel's  speed  is  as  high  as  16  knots. 

If  the  above  line  of  reascning  is  even  approximately  correct,  our  new 
battleships  have  a  much  higher  speed  than  can  be  utilized  in  battle  to 
obtain  tactical  advantage.  We  must  not  conclude  therefore  that  fifteen 
or  sixteen  knots  is  sutficiert;  for  we  must  recollect  that  speed  is  a  strategic 
factor,  and  when  superior  it  confers  the  ability  to  force  or  refuse  a  battle, 
and  to  escape  when  defeated.  But  as  battleships  are  not  built  to  run 
away,  but  are  meant  for  fighting,  I  think  a  speed  barely  equal  to  that 
of  other  navies  is  quite  enough.     Examples  from  history  show  that  for 
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fastest  ships;  yet  for  retreat 


faster 


attack  a  fleet  is  as  fast  a 
than  its  slowest  ship. 

So  if  our  battle  fleet  is  slightly  inferior  in  speed  to  our  adversary  the 
latter  will  never  be  able  to  get  away  without  fighting,  if  once  it  is  sighted. 
The  fact  that  if  our  ship  tries  to  escape  it  may  lack  speed  to  do  so,  is 
Dot  to  be  considered  in  battleship  design. 

Logically,  the  fastest  battleships  should  belong  to  that  country  whose 
political  situation  requires  it  to  maintain  the  most  powerful  navy.  In  this 
way  it  can  always  be  sure  of  the  battle  which  its  strength  causes  it  to 
desire. 

As  foreign  battleships  are  now  making  ig  knots,  I  think  iS  knots  is 
enough  for  us.  Let  us  make  sure  oi  heavy  batteries  and  welt  trained 
crewa,  and  then  try  to  make  up  the  difference  in  trial  speed  by  assiduous 
care  of  the  machinery. 

If  we  look  at  the  table  to  compare  an  i8  knot  with  a  19  knot  Virginia, 
we  see  that  the  latter  would  have  an  advantage  of  over  yto  tons  in 
available  weights  for  guns  and  armor.  By  doing  away  with  the  6-inch 
battery,  an  J 8  knot  ship  might  be  designed  to  carry  (our  12-inch  guns  in 
two  turrets,  four  8-inch  turrets  like  the  Indiana,  two  superposed  8-Lnch 
turrets  tike  the  Kentucky  and  eight  S-inch  guns  in  broadside  casemates, 
making  3  main  battery  of  four  u-inch  and  20  8-inch  guns.  If  the  diffi- 
culties tn  ammunition  supply  are  not  too  great  for  solution,  this  battery 
would  be  the  heaviest  afloat,  and  to  my  mind  it  is  a  feature  cheaply  pur- 
chased by  the  loss  of  only  a  knot  in  speed, 


PROFESSIONAL  NOTES. 

Prepared  by  Lieutenant  L.  S.  Van  Duzeb,  U.  S.  Navy. 


SHIPS  OF  WAR,  BUDGETS  AND  PERSONNEL. 

AUSTRIA. 

Aepad  and  Babenbesg.— The  other  two  battleships  oE  the  Habsburg 
class  are  to  be  called  the  Arpad  and  Babenberg. 

Danube  Flotilla. — The  present  Danube  flotilla,  consisting  of  four 
small  river  monitors,  is  regarded  as  insufficient  and  it  is  proposed  to  build 
two  more,  if  possible  to  secure  the  approval  of  the  Imperial  Parliament 

Pbksonkel  of  the  Navy. — The  enlisted  force  of  the  Austrian  Navy 
consists  o(  22,11^  m«n  divided  racially  as  follows:  Germans,  3040: 
Magyars,  1373;  Czechs,  1463;  Slovacks,  119;  Poles,  463;  Slavs,  523;  Servo- 
Croats,  8721;  Bulgarians,  12;  Roumanians,  30;  Italians,  6263.  The  natton- 
ality  of  the  others  is  not  reported. 

COLOMBIA. 

It  is  reported  that  the  targe  steel  steam  yacht  Najnouna  has  been  sold 
to  the  Culombinn  ^^overnment  by  her  owner.  James  Gordon  Bennett  of 
the  New  York  Herald,  and  will  be  converted  into  a  lightly  armed  cruiser. 

DENMARK. 

HERi^ttF  Trolle:  T^ial,  Description. — This  third  class,  low-free- 
board, battleship  has  completed  her  trials.  The  maximum  speed  was 
15.65  knots  with  4399  I.  H.  P.;  the  mean  speed  on  trial  was  14.6  knots  and 
the  mean  horsepower  3170. 

The  keel  of  this  vessel  was  laid  on  the  royal  dockyard.  Copenhagen, 
in  1896,  and  she  was  launched  September  2,  \&gg.  The  hull  is  of  steel 
without  sheathing.  The  freeboard  is  low,  the  main  deck  being  only 
about  three  feet  above  water.  Forward,  a  bow  superstructure  extends 
from  the  stem  to  the  forward  turret,  the  forward  turret  gun  being  highly 
placed  so  as  to  fire  over  it.  Between  the  turrets  there  is  a  central  soper- 
structure  not  quite  as  wide  as  the  upper  deck.  There  are  two  masts, 
each  carrying  one  military  top.    The  complement  is  250  men. 

.^rmflm^ttl.— Two  94-inch  guns  in  closed,  balanced  turrets,  one  forward, 
one  aft.  Four  s.g-inch  guns  on  the  main  deck  in  armored  casemates  in 
the  corners  of  the  central  superstructure.  Ten  6-pounders:  three  each 
side  on  the  superstructure;  and  two  each  side  in  the  superstructure  be- 
tween the  5.9-inch  casemates.  Eight  smaller  guns.  Three  submerged 
toipedo  tubes:  one  beneath  the  ram  and  one  training  tube  on  each  beam. 

Pro(«/w«.— Nearly  complete  belt,  7  feet  wide,  and  261,4  f«t  Ion?,  e^- 
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tending  from  the  stern  to  within  ten  feet  of  the  bow  where  ii  ends  in 
vert  tea!,  transverse  bulkhead  6.9  inches  thick.  The  belt  extends  from  3 
ieet  below  water  to  the  main  deck  and  is  6,9  to  7.9  inches  thick.  The 
armor  deck  over  the  bell  is  flat  and  2.24  inches  thick;  beyond  the  belt  a 
submerged  protective  deck  extends  to  the  stem.  The  casemate  armor  is 
5.9  inches  thick  in  front  and  ^.56  inches  in  rear.  The  turrets  are  6.9 
inches  thick  in  front  and  5.Q  inches  in  rear  and  re^t  on  barbettes.  6.9 
inches  thick,  rising  a  foot  of  so  above  the  armor  deck.  The  conning- 
tower  13  7.9  inches  thick  in  addition  to  an  inner  skin  i.t  inches  thick, 
The  armor  of  the  belt,  turrets,  and  conning-tower  is  of  chrome-nickel 
steel, 

Motive  power. — Twin-screw,  triple-expansion  engines,  designed  to  de- 
velop 4200  I,  H.  P.  and  give  a  speed  of  iS  knots.  There  is  one  smoke- 
pipe. 

Dimensions. — Length  between  perpendiculars,  271.9  feet;  beam,  extreme, 
at  waterline,  49.J  feet;  normal  draught,  16  feet  forward  and  aft;  displace- 
ment  at  this  draught,  4200  tons. 


ECUADOR. 

GuNBOAts  PtfRCHASED. — It  IS  reported  that  the  Ecuadorian  govern- 
ment has  purchased  the  old  French  gunboats  Papin  and  Inconstant. 
These  two  vessels  are  composite  built  and  have  been  condemned  as  not 
worth  repair,  partly  because  of  age  and  condition  and  partly  because  of 
their  design  being  unsuited  to  present  requirements.  They  are  sister 
ships  and  have  the  following  dimensions:  Length,  t90.5  feet;  beam,  23.4 
feet;  mean  draft,  12.75  f^ct;  displacement,  Sit  tons.  The  armament  con* 
sists  of  two  5-5*>tich  breech'loading  guns  of  old  type;  one  5.9-inch  gun 
of  similar  type;  and  five  37-mm.  revolving  cannon.  The  engines  arc 
single-screw,  horisEcmtali,  compound;  boilers,  6,  each  with  one  furnace. 
Horsepower  about  S60  and  speed  when  new,  12  knots,  The  coal  capacity 
is  about  150  tons. 

FRANCE. 

Budget  for  1902. — The  budget  for  190*  as  submitted  to  the  Chambers 
ca!Is  for  an  expenditure  of  340,508,183  francs  ($65.718,079.32^ — 1  franco 
$0,193)1  an  increase  of  I2.8i5.553  francs  over  that  of  1901.  As  it  has  not 
yet  been  approved  by  the  Chambers  it  is  useless  to  mention  details. 

Pbofosed  Increase  of  Lists  of  Officers. — The  proposed  changes 

are  shown  in  the  following  table: 

PrM- 
eat 
list. 

Vice-admirals ..,.., , . . ,  15 

Rear-admirals 30 

Captains  (capitaines  de  vaisseau) 125 

Commanders  (capitaines  de  fregate) 215 

Lieutenent-commanders  (capitaines  de  corvette) — — 

Lieutenants  (lieutenants  de  vaisseau)  , , 754 

Ensigns  (enseigncs  de  vaisseau)   I  , 

Midshipmen  of  first  class f  "  '  ■  ■  *  - •''*' 


4 


Total 1738 
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Pre»- 

DUt 

lilt. 


Pro- 

Lut 


6  — 

—  3 

20         '- 


Mecanicien  inspecteur  general I  -^ 

Inspector  general  mecanicien  (vice-admiral)  , 

Mecanicien   inspecteurs 

Directcurs  dti  service  des  machines  (contre-amiraux) 

Mecanicicns  en  chef , 

Metaniciens  en  chef  de  1^  classe  (cap.  de  vaisseau).. —  6 

Mecaniciens  en  chef  de  2*  classe  (cap.  de  fregate) —  13 

M^caniciens  principaux  (capitaines  de  corvette) —  30 

Mecaniciens  principaux  de  l"  classe lOO      

Officicrs  mecaniciens  de  1™  classe  (lieutenant  de  vaisseau)..  170 

Mecaniciens  principaux  de  2«  ctasse  ......,, 200      

OfficieTS  mecaniciens  de  ar  classe  (enseignes  de  vaisseau), .. .  270 


Total 


327        494 


The  mecaniciens  principaux  (capitaines  de  corvette)  will  be  detailed  as 
chief  engineers  of  armorclads,  which  have  cTigines  of  16,000  I.  H,  P,  or 
more.  The  mecaniciens  en  chef  de  2"  cUsse.  will  be  assigned  as  chief 
engineers  of  divisions.  The  mecaniciens  en  chef  de  l^*  classe  will  serve 
as  fleet  engineers  and.  with  the  dirccteurs  du  service  des  machines,  in 
the  ports. 

New  Ships. — The  two  new  battleships  which  were  described  in  jVp,  57, 
page  156,  are  to  be  called  the  Republique  and  the  Patrie:  the  former 
is  to  be  buitt  at  Brest  and  will  be  laid  down  as  soon  as  the  Leon 
Gambetta  is  launched,  .'\s  the  (jambetta  has  scarcely  been  commenced 
the  laying  down  is  not  likely  to  take  place  till  towards  the  close  of  1901. 
The  Victor  Hugo,  an  armored  cniiser  of  the  Gambetta  class,  is  to  be 
commenced  at  Toulon.  The  ten  torpedo-boat  destroyers  referred  to  as 
likely  to  be  built  (see  page  154,  No.  p?)  have  all  been,  or  are  about  to 
be.  ordered.  The  two  under  construction  at  Rochefort  are  to  be  called 
the  Francisque  and  Sabre;  the  eight  which  are  to  be  built  in  private  yards 
have  received  the  names  Dard,  Baleste,  Motisqueton,  Arc.  Pistolct,  Belier. 
Catapulte,  and  Bombarde.  Two  of  last  year's  program,  the  Mousquet 
and  Javelinc.  have  fust  been  contracted  for.  The  torpedo  boats  which 
are  to  be  built  in  private  yards,  eleven  in  number,  have  all  been  con- 
tracted for.  They  will  have  a  displacement  of  87  tons,  a  speed  of  24 
knots,  and  their  numbers  are  to  be  ^66  to  27*5  inclusive.  Three  new  sub- 
marine boats  have  been  commenced.  They  are  of  different  types  and  are 
not  included  in  the  list  hitherto  provided  (or,  but  are  designed  as  experi- 
mentaf  boats  in  which  to  stody  various  features.  Through  some  over- 
sight the  list  of  submarine  beats  building  in  France  was  omitted  from  the 
list  of  vessels  given  in  No  97,  page  154.  The  list  corrected  to  June  i,  is 
here  supplied: 

Nune.  DU)>iacemecit.     Wfaero  bulldtajr-  Homarks. 

14d      Arseoal,  Chert)oui;g', 


FrantalB  ., 

Al^H^n.. 
Farfadet .. 
Onome  . .  ■ 
Korrtvan  . 
Lutlo 

a6 


AfhiibI,  Bochofort, 


Ijiuaohcd  Jun.SA,  ICKTI,  acid 
vnd<?ri^oinff  trials. 
Ijiunchod  April  ST. 
I.«uDobed  May  IT. 
Uulidlag', 
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Nam^,  DlsplBcemeDt.     Where  ttuildlnir.  MasBtaSUL 

Nareal  t}fpe. 

Blrdcio  ...  ., ••.,  108  ArBcnoi, Cherbourg,  Launched  SCay  ♦ 

Triton..... KB             "                 '•  DuUdiiij. 

SUon ., lOfl 

SapkdoB. ......  — ..  ...,,  ift)            *'                ■■                    •• 

New  hoatt', 

Tbrecexperlai«ntal  boaU  7  f                              B^iUdiag, 

Perle TO  ArBcmiil,  Dreiitt,              Ordered;  not  besuii. 

Bonlte ,....., >.,.,..  70  "             '"  "  " 

EflturffeoB 70  "            "  "  " 

ThoQ TO  "            "  "  " 

Soufflour TO  *'            "  "  *• 

Anqullle  ..................  TO  "            "  "  ** 

Aloze 70  "            "  ♦•  " 

Donide ..., 70  "           "  "  " 

Trulte TO  "           "  **  " 

OrondJn .,  70  "             "  "  ** 

FoorboiM 70  A rsenfU,,  Cherbourg,  "  "* 

SLxboata., to  ArBonal,  ttocbefon,  "  " 

Victor  Hugo:  Description. — This  armored  cruiser  is  to  be  laid  down 
at  Toulon  during  the  summer.  She  is  a  sister  shjp  to  the  Leon  Gambctta 
and  Jules  Ferry  now  under  construction.  The  complement  is  6go  men 
and  j8  officers.  Her  external  features  may  be  understood  from  the  illus- 
tration facing  this  page.    The  principal  details  are: 

Armament.^Fo'aT  7.6-inch  guns  in  pairs  in  turrets  forward  and  aft. 
Sixteen  6.4i8-inch  guns:  twelve  in  pairs  in  six  turrets,  three  each  side; 
and  four  singly  in  casemates.  Twenty-two  3-pounders.  Ten  machine-l 
guns,    Two  submerged  torpedo  tubes  and  three  above  water  tubes. 

Protection. — Complete  belt,  6.7  inches  to  4  inches  thick-  above  this,  sidel 
armor  in  the  form  of  another  belt,  s  inches  to  3  inches  thick.  The  turrets! 
of  the  7.6-inch  guns  are  6  inches  thick  and  have  7.7-inch  bases.  Small ' 
turrets.  5.5  inches.     Casemates,  4  inches. 

Motive  power. — Triple  screw  engines  of  27,5CX)  1.  H.  P.,  designed  to  give 
a  speed  of  22  knots  (which  it  most  certainly  will — ^probably  23),  Boilers^ 
water-tube;  type  not  settled.  Coal  supply,  normal,  ij20  tons;  total  capac^ 
ity.  2100  lons^the  additional  780  tons  being  in  the  form  of  briquettes. 

Dimenswn.x. — Length.  4B0.7  feet;  beam,  70.i  feet;  draft,  26.^5  feet;  dis- 
placement, 12,500  tons. 

Deeaix:    Launch,  Description. — This  armored  cruiser  is  building  at 
the  yard  of  the  Societe  des  Ateliers  et  Chantiers  de  la  Loire,  St.  Nazaire,  1 
where  she  was  launched  March  21.    She  is  a  sister  ship  to  the  Dupleix,' 
launched  a  year  ago,  and  to  the  Kleber,  still  on  the  ways.     The  huli  is 
of  steel,  sheathed  with  wood  and  coppered.     The  principal  details  are: 

.^rntaf»eHt.^~B.\ght  6.48'inch  guns  in  pairs  in  four  turrets:  one  for- 
ward, one  aft,  and  one  on  each  side  amidships.  Four  j-g-inch  guns. 
Ten  j*pounders,     Four  i-pounders.    Two  above-water  torpedo  tubes, 

/*f(fffrfioH.— Water-line  belt,  4.3  inches  thick  amidships,  extending  from 
the  stem  to  within  65  feet  of  the  stern.  It  rises  3-3  f^ect  above  water  and 
descends  3.9  feet  below  it;  toward  the  bow  it  rises  9.8  feet  above  water. 
Complete  protective  deck,  1.77  inches  on  the  flat  and  2.76  inches  on  ihe 
slopes.  Cofferdam  around  the  water-line  just  inside  the  armor,  exlend- 
ing  the  full  height  of  the  space  between  the  two  decks  covered  by  thci 
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belt.  It  is  proposed  to  fill  the  cofferdam  with  obturating  material. 
Itiboard  at  the  cofferdam  is  a  passage  way.  On  the  first  deck  above  the 
belt  there  are  fitted  on  each  side  partial  partitions  extending  inboard 
from  the  sides  of  the  vessel,  and  producing  the  eflCcct  of  a  number  of 
wide  stalls.  These  are  fitted  on  the  Jeanne  d'Arc  and  vessels  similar  to 
her.  and  are  made  of  metal  not  thicker  than  0.08  inch,  and  have  a  beading 
on  the  inboard  cdgre.  They  are  placed  at  every  fourth  beam  and  extend 
nearly  the  entire  length  of  the  deck,  being  discontinued  only  at  the  ends, 
where  the  sides  begin  to  curve  markedly  toward  the  bow  and  stern.  They 
are  intended  to  localire  water  in  case  the  vessel  should  take  a  marked 
heel  through  injury  in  battle.  They  are  secured  inboard  to  a  fore  and 
aft  strip  about  18  inches  in  height.     Turret  armor,  5.5  inches. 

Motive  pmier. — Triple-screw  engines  designed  to  develop  17.1O0  horse- 
power at  F50  revolutions  and  give  a  speed  of  2i  knots.  Twenty-four 
Belleville  boilers,  in  eight  fire- rooms,  with  a  total  grate  area  of  1076 
square  feet.     Coal  suppl},  normal,  880  tons;  total  capacity,  1200  tons. 

Ditnmsuftts. — Length,  426.5  feeti  beam,  5S.66  feet;  mean  draft,  22  feet; 
displacement,  7710  tons  (metric). 

Iena:  Trials,  Description. — This  battleship  is  very  similar  to  the 
thre*  of  the  Charlemagne  class  and  differs  chiefly  in  the  caliber  of  her 
heavy  auxiliary  guns,  in  having  a  nearly  straight  stem,  and  in  the  diflerent 
arrangement  of  the  upper  part  of  her  superstructure  and  military  tops. 
There  are  two  military  masts,  each  carrying  a  domelike  top — that  on  the 
mainmast  being'  placed  quite  low,  A  photograph  of  the  ship  will  be 
published  in  these  notes  as  soon  as  she  is  fully  completed  for  service. 
The  hull  fs  of  steel,  without  sheathing     The  principal  details  are: 

Armamcftt. — Four  12-inch  guns  in  pairs  in  turrets  forward  and  aft. 
Eight  6.4S-inch  guns  in  central  casemate  like  the  lower  eight  s.s-inch 
guns  of  the  Charlemagne,  forward  four  firing  directly  ahead  and  after  four 
directly  astern.  Eight  3.9-irch  guns  on  the  superstructure,  fotir  each 
side.  Sixteen  ,i-pounders.  Sixteen  t-poundcr  and  light  guns.  Four  tor- 
pedo tubes,  two  of  which  are  submerged. 

Profeetion. — Complete  water-line  belt,  ij.8  inches  thick  amidships  and 
5.9  inches  at  the  ends.  Secondary  belt  above  this  4.7  inches  thick  Two 
protective  decks — upper  one  2.5  inches  and  lower  one  0.79  inch — meet 
the  top  and  bottom  edges  of  the  belt  at  the  side  and  the  space  between 
them  is  closely  subdivided.  Between  the  top  of  the  belt  and  the  lower 
edge  of  the  casemate  of  the  6.48-inch  guns  there  is  an  unarmored  space 
about  four  feet  wide.  Thickness  of  turrets,  11.8  inches;  of  casemate 
armor,  47  inches. 

Motive  power. — Triple-screw,  4-cylinder,  triple-expansion  engines  de- 
signed to  develop  15,500  I.  H.  P.  and  give  a  speed  of  i8  knots  at  125 
revolutions.  Twenty  Belleville  boilers.  Normal  coal  supply,  830  tons; 
total  capacity  for  coal,  petroleum,  and  briquettes,  IJOO  tons.  The  trials 
have  all  been  completed  except  that  at  full  power.  The  results,  as  far 
as  attained,  are: 

Dale  of  trial Mch.  26  Mch.  31  Apr. — 

Number  of  boilers  in  use 14  20  20 

Duration  of  trial,  hour$ 6  6  6 

L  H.  P.  , . , 5504  12.500  98JO 

Speed     ..,'... - 13.8  [7.4  16,3 
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She  has  suffered  much  from  hot  bearings,  satd  to  be  owing^  to  too 
light  constnictio.i  of  the  hull.  Li  Ywhi  says  that  she  is  one  of  the  few 
vessels  in  the  French  navy  which  is  floating  above  her  designed  water- 
line,  and  thus  possessing  a  reserve  of  displaceincnt. 

Diinemifmi, — Length  on  water-line,  400.75  feet;  beam,  68.37  f**t;  draft 
aft.  27.S  feet;  displacement,  12,052  tons  (metric). 

Sabre,  Fkancisque.  Dard,  Baleste,  Mousqueton,  Aec,  Pistolet, 
Beues,  Catapulte,  Bombarde,  Moltsquet,  Javeline:  Description. — 
These  torpedo-boat  destroyers  arc,  or  are  about  to  be,  ordered,  The 
first  tw^o  are  to  be  taken  in  hand  at  Rochefort  without  delay  and  the 
Mousquet  and  Javeline,  which  really  belong  to  last  year's  program,  were 
recently  ordered  from  the  Ateliers  et  Chaittiers  de  la  Loire.  The  pdnd- 
pal  dimensions  are:  length,  183.7  feet;  beam,  19,7  feet;  draft,  9.35  feet; 
displacement,  a  little  less  than  300  tons.  The  horsepower  of  the  machin- 
ery will  be  6300  and  the  expected  speed  28  knots.  The  hull  will  be  of 
nickel  steel.  The  armament  will  consist  of  one  2.56-inch  gun,  six  3- 
pounders,  and  two  torpedo  tubes.  The  cost  of  the  Mousqwet  and  Jave- 
line is  1.450,000  francs  each.  This  description  is  that  furnished  for  the 
last-named  boats  alone,  but  it  is  believed  to  be  practically  correct  for  the 
others. 

Mistral,  Sirocco,  Simoun;  Launch,  Description. — These  sea-going 
torpedo  boats  of  180  tons  have  been  launched;  the  Mistral  at  the  works 
of  A.  Normand  &  Co.,  Havre,  May  4;  the  Sirocco  at  the  same  yard 
February  20;  and  the  Simoun  at  the  Graville  (Havre)  yard  of  the  Forges 
et  Chantiers  de  la  Mediterranee  March  25.  They  are  believed  to  be 
similar  in  all  essential  respectSn  The  dimensions  are:  Length,  ISS-^  feet: 
beam,  16. i  feet;  draft,  8.5  feet;  displacement,  180  tons.  The  engines  are 
twin-screw,  vertical,  triple-expansion,  designed  to  develop  4200  1.  H.  P. 
and  give  a  speed  of  26  Icnots.  The  armament  consists  of  two  j-poundera 
and  two  torpedo  tubes. 

Torpedo  Boat  No.  242:  Launch. — This  torpedo  boat  of  90  tons,  1800 
I,  H.  P.,  and  24  knots  speed,  was  launched  at  the  Saigon  Arsenal,  April  20. 
It  was  to  have  been  fitted  with  turbine  motors  and  six  screws,  but  perhaps 
the  design  was  changed. 

Pique,  Epee:  Trials. — Torpedo-boat  destroyers  of  J13  tons  displace- 
ment, designed  for  a  speed  of  36  knots  with  5700  L  H.  P.  The  Pique's 
first  official  trials  took  place  in  October  last,  but  as  the  speed  attained 
was  only  24  knots,  it  was  decided  that  new  screws  would  be  necessary 
before  the  required  speed  could  be  reached.  In  February  she  ran  a  trial 
of  five  hours  duration,  maintaining  a  speed  of  22.25  knots  with  2^8  revo- 
lutions of  her  engines,  and  for  one  hofr  a  speed  of  25.58  knots  with  298 
revolutions.  The  latter  trial  was  interrupted  on  account  of  a  hot  guide. 
but  she  made  another  attempt  in  March,  reaching  25,5  knots  with  297 
revolutions. 

The  Epde  has  had  preliminary  trials  during  which  she  reached  a  speed 
of  25.631  knots.  Subsequently  she  made  19.  IS  knots  with  one  grottp  of 
boilers  in  use. 

Algerien:  Launch, — The  submarine  boat  Algerien,  a  sister  to  the 
Francais  (partly  described  on  page  157,  Proceedings  No,  p^).  was 
launched  at  the  arsenal,  Cherbourg,  April  27.  The  armament  consists  of 
a  torpedo  tube  forward  and  a  launching  apparatus  on  each .  side.  The 
cott  is  760,000  francs. 
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Sirens:  I*aunch,  Dbscsjption, — This  submarine  boat  of  the  sub- 
mergible  type  was  launched  at  Cherbourg  on  May  4.  She  is  the  first  o{ 
four  to  take  the  water;  and  her  sisters,  the  Triton,  Silure,  and  Espador, 
wiH  follow  shortly.  This  model  is  a  development  of  the  Narval  type 
which  it  resembles  closely.  The  Narval,  as  we  know,  consists  of  a  tube — 
or  fusiform  shell — which  forms  the  boat  proper,  and  is  strong  enough  to 
resist  the  pressure  at  very  considerable  depths.  Surrounding  this  there 
is  a  second  shell  closely  resembling  in  form  the  hull  of  an  ordinary  surface 
torpedo  boat,  but  with  fewer  projections  and  irregularities  in  contour. 
The  space  between  the  two  hulls  is  used  for  water  ballast  and  when  fully 
submerged  is  sufficiently  open  to  the  sea  so  that  the  external  pressure 
is  tramsmitted  to  the  interior  hull,  while  the  exterior  hul!  is  kept  without 
strain.  The  defects  of  the  system  as  exemplified  in  the  Narval  arc  that 
the  means  of  admitting  water  evenly  and  steadily  are  not  sufficiently  rapid 
and  the  submerging  is  further  delayed  by  the  change  from  steam  propul- 
sion to  electric.  The  delects  herein  referred  to  render  it  impossible  to 
submerge  the  Narral  in  less  than  15  or  20  minutes — a  wholly  impermis- 
sible interval — but  the  new  boats  are  expected  to  do  better. 

The  Sirene  has  the  following  dimensions:  Length,  111.55  feet;  beam, 
12.3  feet;  draft  when  moving  on  the  surface,  S-^S  feet;  displacement  in 
this  condition,  106  tons.  The  appearance  when  running  on  the  surface 
is  that  of  a  rather  low  torpedo  boat  with  vertical  sides;  a  flat  and  very 
clear  deck  is  slightly  rounded  at  the  sides  to  meet  the  side  plating.  A 
further  description  of  the  exterior  is  dispensed  with  as  it  is  hoped  to 
present  the  latest  photographs  of  the  Narva!  and  other  submarine  boats 
in  the  next  number  of  the  Pkoceedings.  The  propelling  machinery  con- 
sists of  a  vertical,  triptc-expansion  engine  of  217  I.  H.  P.,  supplied  with 
steam  by  a  water-tube  boiler,  and  gives  a  speed  of  Jo  to  12  knots  when 
running  as  an  ordinary  surface  boat.  In  this  condition  the  boat  can 
charge  the  accumulators  which  she  uses  when  running  submerged.  The 
radius  of  action  undef  fiteam  is  400  to  500  miles.  The  armament  consists 
of  four  sets  of  ly.y'incli  torpedo  launching  apparatus, 

FARPADeT:  Launch.  Dimensions,  etc. — The  submarine  boat  Farfadet, 
of  the  improved  Morse  type,  was  launched  at  Rochefort  arsenal  on  May 
17.  She  was  commenced  September  27,  1899,  and  is  the  first  of  her  class 
to  be  launched.  The  others  are  ihe  Gnome,  Lutin,  and  Korrigan.  The 
plajis  are  by  M.  Mangas.  The  dimensions  arc;  Length,  135.67  feet; 
beam,  9.5  feet;  maximum  draft  and  depth  amidships,  9.5  feet;  displace* 
ment,  t8s  tons  when  submerged,  and  slightly  less  when  running  at  the 
surface.  Like  their  protolype,  the  Morse,  the  vessels  of  this  class  are 
very  long  and  slender.  The  speed,  either  at  the  surface  or  submerged, 
is  expected  to  be  about  12  knots.  There  is  a  single  screw  worked  by 
electric  power  furnished  by  accumulators  which  are  charged  in  (he  port 
to  which  the  vessel  is  attached,  or  by  some  ship.  The  radius  of  action 
is  small — perhaps  50  miles  at  the  most  economical  speed.  There  are  four 
sets  of  apparatus  for  launching  torpedoes.  The  complement  consists  of 
an  officer  and  eight  men. 

Veron  Submarine  Boat. — Experiments  were  recently  conducted  at 
Marseilles,  France,  with  a  submarine  model,  the  invention  of  a  boiler- 
maker  named  Victor  Veron.  employed  in  a  private  shipyard.  The  in- 
ventor was  highly  complimented  by  Admiral  Besson  who  witnessed  the 
tests. — jlrmy  &  Navy  Journal. 
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New  Ashored  Chuiseh. — The  new  armored  cruiser  C  (ersatz  KoRt| 
Wilhelm)  is  to  be  of  9800  tona  instead  of  8868,  as  are  the  Prinz  Heinncb 
and  Cruiser  B.  The  increased  tonnage  is  to  be  applied  to  addittona 
protection,  engine  power,  coal,  and  battery.  The  lajltcr  will  consist 
four  8.27-inch  guns,  ten  5.9'inch,  and  twelve  j-S-inch. 

Panther:    Launch,  Description. — The  gunboat  building  al  the  gov- 
ernment yard,   Dantiic,  was  launched   April  1   and  named  the  Panther^ 
She  is  a  sister  to  the  litis,  Jaguar,  Tiger,  and  Luchs.     The  general  c\ 
acCeristics  of  this  vessel  are  shown  in  the  photograph  of  the  Tiger  on  t^ 
opposite  page,  which  was  taken  at  the  Naval  Academy,  Kiel.     The  priti*" 
cipat  characteristics  are: 

ArnuitntHt. — Four  3.s-inch  gtins;  eight  t-pounders;  tw&  machine  guns. ^ 

Proteclion, — Steel  watertight  deck, 

Motive  pouter. — Twin-scrtw,  triple-expansion  engines  designed  to  de-1 
velop  lioo  I.  H.  P.  and  give  a  speed  of  13  knots.    Coal  supply,  lao  tons; 
total  capacity,  160  tons. 

Dimetisiotfi. — Length,  203.4  ^C«t;  beam,  29.86  f<*et;  mean  draft,  10,8  feet;J 
displacement,  899  Lons. 

Freva:  Trials. — The  trials  of  this  cruiser  have  been  completed  with 
satisfactory  results,  the  data  being: 

Date    Mch.  21    Mch,  26-27   Mch.  ag-jo  •! 

Duration,  hours  6  z^  24  73 

L  H.  P. 10,600  1200  6000  6000 

All  these  trials  were  completed  in  thirteen  days,  the  last  one  being  at  a 
speed  of  16  knots. 

The  Freya  is  a  cruiser  of  5650  tons  displacement  and  of  the  fottowing 
dimensions:  Leng^th,  344.4  feet;  beam,  57  feet;  draft,  21.67  feet.  She  has 
Niclausse  boilers  with  775  square  feet  of  grate,  and  25,834  of  heating 
surface. — foumal  of  the  j^merican  Society  of  Naval  Engineers, 

Kaiser  Class:  Description,  Remarks,  Accident  to  Kaisek  Fmed-j 
HiCH  in. — The  vessels  of  this  class  are  the  Kaiser  Wilhdm  II,  Kaiser 
Karl  der  Grosse,  Kaiser  Friedrich  III,  Kaiser  Wilhelm  der  Grosse,  and] 
Kaiser  Barbarossa.  All  have  been  launched,  but  the  Kaiser  Karl  derj 
Grosse  and  Kaiser  Barbarossa  may  not  be  ready  for  service  before  thfti 
end  of  the  year.  The  complement  is  642  officers  and  men.  The  general  1 
appearance  of  the  class  is  shown  by  the  illustration  on  the  opposite  page.] 
The  principal  details  are: 

Armament. — Four  40-caliber,  g.45-inch  Krupp  guns  in  pairs  in  ttirre 
forward  and  aft.  Eighit;en  40-caliber.  5,9-inch  Krupp  guns:  six  in  six) 
small  turrets  on  the  upper  deck  amidships,  three  each  side;  two  in  case-^ 
male?  on  the  upper  deck  built  up  against  the  forward  side  of  the  forward 
9.45-inch  gun  support:  four  in  casemates  on  the  upper  deck,  one  each  side 
abreast  each  mast;  two  in  cai^emates  on  upper  deck  at  after  end  of  super- 
structure, firing  over  after  9.45-1  nch  gun  turret;  two  in  casemates  on  main 
deck,  one  each  side  abreast  forward  9.4S'inch  gun  turret:  two  in  case- 
mates on  main  deck,  one  each  side  abreast  mainmast.  Ten  40-caliber, 
5.S-inch  guns,  five  each  side,  on  superstructure  deck  behind  shields. 
Twdvc  1 -pounders.  Six  torpedo  tubes:  one  46-centimeter  tube  above 
water  in  stern;  one  5J-centimetcr  submerged  tube  firing  through  forej 
foot;  four  46-centimeter  submerged  tubes  in  broadside. 
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Frottetion. — Water-line  belt  extending  from  stem  to  abreast  after  turret 
where  it  sweeps  inboard  and  encloses  base  of  after  turret.  It  is  6.5  feet 
wide,  of  which  width  J.gs  feet  is  above  water  at  mean  load;  atud  its  thick- 
ness is  H.8  inches  amidships  and  5.9  inches  at  the  ends.  The  armor  deck 
above  the  belt  is  2.56  inches  thick;  below  this  there  is  a  curved  splinter 
deck  0.8  inch  thick.  The  protective  deck  abaft  the  belt  is  2.95  inches  on 
the  slopes.  The  turrets  for  the  9.4S-inch  guns  are  g.8  inches  thick  and 
the  smaller  turrets  and  casemates  6  inches.  The  turrets  do  aot  rest  upon 
armored  barbette  towers  but  are  supported  by  framing  and  connection 
is  made  to  the  armor  deck  by  armored  loading  tubes  only.  There  are 
two  conning-towers,  the  forward  one  10  inches  thick  and  the  after  one 
4  inches. 

Motive  fimver, — Tripl>screw,  triple-expansion  engines,  designed  to  de- 
velop 18,000  I,  H.  P.  and  give  a  speed  of  18  knots.  The  boilers  of  some 
of  the  class  are  partly  cylindrical  and  partly  water-tube;  of  the  others, 
all  water-tube.  The  coal  capacity  is  650  tons;  in  addition  to  which  229 
tons  of  tar  oil  may  be  carried. 

Dimensions.^Ltngth  betweett  perpendiculars,  377.3  feet;  beam,  66.g  feet; 
mean  draft,  23.9$  feet;  displacement,  11,081  tons. 

The  particulars  of  the  accident  to  the  Kaiser  Fricdrich  III  are  given 
in  the  following: 

Kiel,  April  3. — The  flagship  of  Prince  Henry  of  Prussia,  the  turretship 
Kaiser  Friedrich  HI,  grounded  yesterday  afternoon  cast  of  Arcona,  owing 
to  some  unexplained  cause.  She  arrived  here  this  altemooti  under  her 
own  steam  and  was  docked-  The  damages  she  has  sustained  appear  to 
be  so  extensive  that  she  may  have  to  be  put  out  of  commission. 

It  now  appears  that  the  accident  was  caused  by  bad  steering,  the  vessel 
running  into  the  shallows,  near  Bornholm  Island,  to  approach  which  is 
forbidden  to  warships. 

Soon  after  the  battleship  went  aground  a  fire  broke  out  from  some 
cause  unknown  in  the  engine-room,  and  it  was  tvat  quenched  until  after 
two  hours'  fighting,  when  the  room  was  placed  under  water.  The  damage 
is  serious,  and  several  months  will  be  needed  for  repairs. — Baltimore 
AntfrUvn, 

The  accident  which  befell  the  German  battleship,  Kaiser  Friedrich  lit. 
flag&hip  of  Prince  Henry  of  Prussia,  near  the  Adlergrund  last  week. 
was  more  serious  than  was  at  first  supposed,  and  might,  but  for  the  good 
work  of  those  on  board,  have  ended  in  a  great  disaster.  The  ship  was 
steaming  at  full  speed  when  she  touched  the  ground,  but  passed  over  the 
obstacle,  damaging,  however,  four  of  the  watertight  compartments,  which 
began  to  fill.  The  doors  were  closed  and  the  pumps  set  in  action,  while 
the  ship  was  taken  in  tow  by  the  Kaiser  Withelm  II,  the  engines  having 
stopped.  Meanwhile  it  was  reported  that  fire  had  broken  out  in  some  of 
the  bunkers.  The  shock  of  the  cotlision  had  caused  leakages  in  the  tanks 
for  storing  the  masut,  or  heavy  residual  oil  of  petroleum  which  is  used  for 
stoking,  and  this  having  flooded  the  stokeholds,  these  became  masses  of 
flame.  .-Vfter  strenuous  endeavors  lasting  three  hours  the  fire  was  sub- 
dued, but  it  had  been  necessary  to  admit  water  to  the  stokeholds,  store- 
rooms, and  magazines,  and  eight  of  the  boilers  were  damaged.  Prince 
Henry  remained  with  the  men  directing  the  operations,  and  it  would 
appear  that  at  one  time  the  possibility  of  having  to  abandon  the  ship  was 
contemplated.  The  walls  of  the  flooded  compartments  began  to  bulge 
owing  to  the  pressure  within,  and  had  to  be  propped — an  operation  of 
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much  danger.  The  stokers  behaved  with  great  gallantry,  and  the  ship  was 
saved  Two  men  were  seriously  burned,  and  the  Kaiser  Friednch  was 
badly  damaged,  but  the  <iccident  might  have  resulted  far  more  seriouily. 
As  it  is,  the  ship  will  probably  be  in  hand  for  repair  during'  the  whole 
of  the  present  year,  and  the  cost  of  the  work  is  estimated  at  3.000,000 
marks.  The  Wilhelm  der  Grosse  will  take  her  place  in  the  squadron. 
The  WiJhclm  II  also  touched  the  ground  and  damaged  her  propellers. 
— Army  &■  Nai'y  Caseile,  April  13. 

All  the  information  accessible  goes  to  show  that  the  German  battleship 
Kaiser  Friednch  III  was  saved  almost  by  a  miracle.  The  heavy  petroleum 
used  for  auxiliary  stoking  was  stored  in  the  bilge,  and  the  water  which 
invaded  the  ship  floated  it  into  the  stokeholds.  The  watertight  doors 
were  closed,  and  all  attention  was  devoted  to  extinguishing  the  fire$  and 
doodjng  the  magazines,  which  were  in  danger.  The  Jire  was  of  a  very 
serious  nature,  the  engines  and  boilers  were  damaged,  and  the  propellers 
were  injured.  It  appears  not  yet  to  have  been  fully  ascertained  why  the 
Kaiser  Friedrich  and  her  consort  the  Kaiser  Wilhelm  touched  the  ground 
to  the  south  of  the  island  of  Bornholm.  The  shoal  is  the  Adlcrgrund, 
and  an  officer  was  despatched  to  make  a  survey  of  the  reefs,  some  un- 
charted rocks  being  discovered  in  the  course  of  his  survey.  In  ordinary 
circumstances  there  is  a  perfectly  safe  passage  between  the  island  and 
the  mainland.  Too  mwch  praise  cannot  be  given  to  the  ship's  company, 
who  worked  with  increasing  energy  to  stifle  the  flames  and  to  keep  out 
the  sea.  The  Emperor  has  conferred  decorations  upon  Captain  Thide  and 
several  officers,  engineers  and  stokers,  who  at  the  risk  of  their  lives  flooded 
the  magazines.  When  waterproof  sheetings  had  been  lowered  over  the 
holes,  1000  tons  of  water  were  pumped  out  of  the  ship.  The  squadron 
was  engaged  at  the  time  in  its  summer  tvolutionary  cruise,  which  always 
precedes  the  manoeuvres,  and  was  returning  from  Daniig  to  Kiel.  It  had 
visited  Sassintz  and  Rugen,  and  the  programme  includes  visits  to  some 
foreign  ports,  The  Kaiser  Wilhelm  der  Grosse  is  to  take  the  place  of 
the  Friedrich  III. — Army  &•  Navy  GasfUe,  April  j?. 

BjuVNUENauRG  Class:  RecoNSTftUCTtOK, — The  battleships  of  the  Bran- 
denburg class  are  to  be  taken  in.  hand  for  reconstruction.  The  midship 
IJ-inch  guns,  mountings,  and  armor  arc  to  be  removed  and  replaced  by 
a  battery  of  s.g-inch  guns  protected  by  armor. 

Hacew,  Hildebrand,  Beowulf,  Heimdal:  RECONSTRtJCTio>f. — The 
three  last  named,  all  of  which  are  of  the  Siegfried  class,  will  be  recon- 
structed on  the  same  lines  as  the  Hagen,  fully  described  in  ^0.  p^,  page 
162.     A  photograph  of  the  reconstructed  Hagen  faces  this  page. 


GREAT  BRITAIN. 

Naval  Estimates  for  1901- 1902.— The  total  amount  of  the  estimates 
is  £30,875,500  (f  1  =  $4.8665).  an  increase  of  £3,083,600  over  the  estimates 
for  the  preceding  year.  The  Manning  Vote  (Vote  1)  shows  an  increase 
of  £233,000,  due  in  the  main  to  the  increased  number  of  men  last  year 
and  this  year.  Vote  8,  fhipbuilding,  etc.,  shows  a  net  increase  of  £f,- 
274,900.  Vote  9,  armaments,  is  iatreased  by  ii6i,8oQ.  Vote  10,  works, 
is  increased  by  £137,300.  The  remaining  Votes  show  a  net  increase  of 
£276,600.  The  comparison  in  each  case  is  with  the  original  estimates  of 
1900-1901  plus  the  additional  Estimates  voted  in  July,  1900. 

The  total   number  \ii'  officers,    seamen,  and  boys,   coast   guard,  and 
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marines  proposed  for  the  year  JQol-igoz  is  118,635,  being  an  increase  of 
5745,  as  follows;  287  officers,  1150  seamen,  500  stokers.  35^  miscellaneous, 
310  artisans  (including  100  electricians),  looo  marines,  100  apprentices 
(shipwrights  and  coopers). 

During  the  year  a  new  arrangement  has  been  made  with  nearly  all  the 
great  steamship  companies,  by  which  (heir  finest  vessels  are  held  at  the 
disposition  of  the  Admiralty  for  employment  as  armed  cruisers  when  re- 
quired. Under  the  previous  agreements  only  the  Cunard,  White  Star, 
Peninsular  and  Oriental,  and  Canadian  Pacific  Companies  were  included. 
To  these  have  now  been  added  the  Orient.  Royal  Mail,  and  Pacific  Com- 
panies. Eighteen  of  the  largest  and  swiftest  passenger  steamers  belongs 
ing  to  these  companies  will  receive  an  annual  subvention,  and  tKirty 
steamers  in  addition  are  held  at  the  disposition  of  the  Admiralty  without 
further  subsidy.  In  the  main  features  the  new  agreements  will  be  similar 
to  former  agreements,  bin  in  some  particulars  modifications  have  been 
made  which  arc  based  on  experience. 

Five  submarine  vessels  of  the  type  invented  by  Mr.  Holland  have  been 
ordered,  the  first  of  which  should  be  delivered  next  autumn. 

It  is  proposed  to  lay  down  in  the  financial  year  igoi-ipOi  the  following 
vessels:  j  battleships,  6  armored  cruisers,  2  third-class  cruisers,  10  tor- 
pedo-boat destroyers,  s  torpedo  boats,  2  sloops,  5  submarine  boats  (or- 
dered and  work  commenced  in  1900),  Of  these,  2  battleships,  1  armored 
cruiser,  and  2  sloops  will  be  built  in  the  royal  dockyards,  and  the  rest  by 
contract. 

"  The  total  vote  proposed  for  new  ccnstruction  is  ig,003,2s6,  of  which 
£8^465,406  wilt  be  devoted  to  pushing  forward  the  ships  already  in  hand 
to  the  utmost  of  our  power  and  to  work  on  the  submarine  boats,  and 
£537,850  to  starting  work  on  the  additional  ships  to  be  commenced.  The 
object  aimed  at  in  this  distribution  of  the  money  is  to  advance  the  work 
on  the  many  ships  now  under  construction  as  far  as  possible  towards 
compJetion,  and  to  place  the  ships  to  be  newly  commenced  into  such  a 
position  that  the  utmost  possible  amount  of  work  can.  be  put  into  them 
in  igoa-3," 

The  amount  required  under  the  naval  ordnance  vote  is  larger  than  the 
original  vote  for  1900-01  by  £915,000.  An  additional  estimate  of  £753,200 
was,  however,  taken  under  this  vote  during  the  year,  so  the  net  increase 
over  1900-01  is  £161, Soo.  A  sum  of  £420,000  is  included  in.  the  estimate 
in  practical  completion  of  the  policy  of  increasing  the  reserves  of  guns 
and  ammunition.  Provision  is  also  included  for  the  continuation  of  the 
issue  of  armor-piercing  shell  to  the  fleet-  Deliveries  of  the  new  design 
of  the  i3-iiich  B.  L.  wire  gun  have  been  made,  and  these  guns  arc  now 
mounted  tn  the  battleships  of  the  Formidable  class.  Some  delay  has 
occurred  in  the  completion  of  the  new  9.2-inch  B.  L,  guns,  as  the  trial 
of  the  first  gun  showed  that  a  slight  modification  of  design  was  necessary. 
Deliveries  are,  however,  now  being  made,  the  first  two  guns  having  been 
mounted  in  the  Cressy,  and  it  is  hoped  that  the  guns  for  succeeding  ships 
will  be  ready  by  the  time  they  are  required,  A  new  gun  of  7.5-inch  caliber 
has  been  tried  satisfactorily,  and  has  been  approved.  A  s-inch  B.  L,  gun 
has  been  converted  to  take  the  Wei  in  breech  screw,  and  the  design  has 
been  approved.  Progress  is  being  made  each  year  with  the  rearmament 
of  the  fleet  with  .303-inch  ^laxims  in  lieu  of  the  older  patterns  of  machine 
guns.  Telescopic  sights  have  been  adopted  for  Q.  F.  guns,  and  the 
CUpply    is  proceeding.     A  new  design  of  mounting  for  the  9.2-inch  gun 
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usual  turtleback  shape,  on  which  the  armor  rests  al!  along'  the  edges, 
and  formed  of  2-inch  steel  plating  on  the  flat  portion  forward,  while  on 
the  crown  of  the  turtleback,  the  slopes  and  all  the  after  flat  part  of  the 
deck  toward  the  sterrt,  its  thickness  is  increased  to  3  inches.  The  second 
armored  deck  is  actually  the  gun  deck,  and  has  a  protection  of  1  inch  of 
steel  ail  over.  There  is  thus  practically  an  armored  coflerdain  extending 
throughout  the  whole  of  the  citadel  space.  The  barbette  towers  are  13 
inches  thick  in  front  and  lo  inches  in  rear,  above  the  belt,  and  6  inches 
inside  the  belt.  The  hoods,  or  gun-houses,  of  the  heavy  guns  have  10- 
Inch  slopes  in  front,  8-inch  sides  and  3-inch  roofs.  The  forward  conning- 
tower  is  14  inches  thick  and  has  an  8-incli  communication  tube ;  the  after 
conning-towcr  and  tube  are  each  3  inches  thick.  In  the  London  class  the 
forward  transverse  bulkhead  is  done  away  with  and  the  belt  is  to  be 
tarried  forvi-ard  around  the  stem.  Instead  of  a  short  belt,  g  inches  thick, 
with  2-inch  plates  up  to  tfie  stem,  the  side  armor  in,  these  ships  will  be 
9  inches  thick  amidships,  and  taper  gradually  to  j  inches  at  the  bows, 
the  gradations  being  9,  7,  5,  and  3  inches.  As  the  armor  is  placed  over 
the  ship's  plates  the  belt  will  nowhere  be  much  less  than  4  inches  thick. 
Internally  the  arrangements  as  to  protective  decks  are  the  same.  The 
Implacable  and  her  two  sisters  have  been  fitted  with  Harvey  armor;  while 
the  later  vessels  o(  the  I^ondon.  type  will  have  Krupp  armor, 

Molivt  power. — Twin-screw,  3-cylinder,  triple-expansion  engines,  de- 
signed to  develop  iS,cx»  I.  H.  P.  and  give  a  speed  of  18  knots.  Twenty 
Belleville  boilers  with  econon^izers  having  37,000  square  feet  of  heating 
surface.     Coal  supply.  900  tons  at  load  draft;  total  capacity,  2.200  tons. 

Dimensions. — Length  between  perpendiculars,  400  feet;  over  all,  430  feet; 
beam,  75  feet;  mean  draft,  26.9  feet;  displacement  at  this  draft,  15,000  tons. 

.A.LBION:  TRlALS.^Owing  to  defects  in  her  boilers  this  battleship  has 
been  under  trial  iince  last  autumn.  On  her  johour  trial  at  four-fifths 
power  the  results  were:  steam  at  boilers,  241  pounds;  vacuum  in  con- 
densers, 27  inches;  revolutions.  66.1;  I.  H.  P.,  2772;  speed,  11.2  knots: 
coal  per  I.  H.  P.  per  hour,  2.17  pounds;  draft  on  trial,  26.5  feet  forward 
and  aft.  On  March  26,  she  completed  her  30-hour  trial  at  four-fifths 
pow^er  attaining  a  speed  of  16.S  knots  and  10,809  i-  H,  P.  with  101.8  revo- 
lutions. The  8-hour  full  power  trial  took  place  March  28.  With  steam  at 
boilers  257  pounds,  and  13,885  I.  H.  P.,  the  speed  was  17,8  knots.  The 
designed  speed  was  18.25  knots. 

Pandora:  Trials. — The  third-clasa  cruiser  Pandora  of  2200  tons  has 
completed  her  trials.  On  her  30-hour  trial  the  results  were:  I.  H,  P., 
3638;  revolutions,  1952;  speed,  167  knots.  The  8-hour,  full  speed  trial 
gave:  I.  H.  P.,  5187;  revolutions,  218:  speed  18.625  knots.  She  is  the 
last  of  her  class  to  be  completed  and  was  commenced  in  1898. 

ToRPEDO-BoAT  Destroyers:  Sea-keeping  Qualities.^ — The  recent 
experiments  in  the  British  navy  of  sending  destroyers  out  and  keeping 
them  at  sea  for  weeks  at  a  time  has  not  added  to  our  admiration  of  their 
sea-keeping  qualities.  Of  the  instruction  flotilla  which  returned  to 
Devonport  about  Easter  time  after  several  weeks  absence — not  altogether 
at  sea  by  any  means,  but  chiefly  so — only  four  of  the  eight  returned  on 
time.  Two  had  been  hors  d«  combat  for  some  days  and  were  in  port 
repairing  while  the  Wolf,  somewhat  strained  herself,  was  delayed  by 
having  to  escort  the  Seal,  which  was  badly  injured  and  narrowly  escaped 
foundering.  Several  of  the  vessels  had  their  decks  cracked  open  in  the 
heavy  seas  and  many  of  the  destroyers  are  now  laid  up  by  serious  injury 
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to  the  hulls  from  sErains  received  in  heavy  seas.  The  worst  cases  oE 
straining  and  injury  are  in  those  destroyers  which,  like  the  Seal,  have 
their  engines  in  the  center  of  the  boat  and  their  boilers  and  coal  for- 
ward and  abaft.    The  following  is  from  a  British  paper: 

The  attempt  at  running  the  instructional  destroyers  away  from  the 
port  for  three  weeks  at  a  time,  and  returning  to  lie  up  for  one  week,  has 
not  been  very  successful.  Never  during  any  of  the  three  cruises  have  the 
eight  boats  cruised  in  company,  and  at  the  conclusion  of  each  trip  one 
or  more  boats  have  had  to  pay  off.  At  the  present  rate  of  consumption, 
the  reserve  supply  of  boats  will  not  be  sufficient  to  keep  the  flotilla  as  a 
squadron  in  being  at  this  port.  The  same  difficulty  is  being  experienced 
at  the  other  ports  in  keeping  the  flotillas'  numbers  up  to  an  establishment 
of  eight. 

For  vessels  of  this  type  to  be  knocking  about  the  Channel  and  Irish 
Sea  in  weather  which  causes  most  other  vessels  to  look  for  shelter,  seems 
to  be  the  height  of  absurdity.  Nothing  is  gained  by  it,  no  evolution  can 
be  carried  out,  and  nothing  can  be  done  except  steam  at  a  very  slow 
speed  and  hold  on  as  welt  as  possible.  That  the  boats  are  perfectly  safe 
and  seaworthy  everyone  who  has  been  in  one  in  bad  weather  admits; 
that  is,  if — and  here  comes  the  point— 'if  they  do  not  strain  themselves. 
But  that  is  just  what  happens. 

The  most  serious  case  is  that  of  the  Seal,  which  has  broken  her  back, 
and  it  is  feared  she  witl  not  again  be  fit  for  service — a  most  unfortunate 
ending  for  a  comparatively  new  vessel,  which  has  cost  the  country  about 
^75,000.  She  was  simply  struck  by  an  enormous  wave  last  Tuesday 
afternoon,  when  in  the  Bristol  Channel,  on  her  way  from  Birkenhead  to 
Devonport,  The  shock  was  terrific,  and  those  below  deck  at  first  thought 
that  she  had  crashed  at  full  speed  into  a  large  vessel  or  other  obstruction. 
Those  on  deck,  however,  feared  what  had  happened,  and  their  fears  were 
realized  when  they  discovered  that  the  upper  deck  was  clicked  across 
over  the  foremost  bunker  sufficient  to  let  daylight  into  the  stokehold,  and 
the  side  pJates  were  split  down  to  a  depth  of  eighteen  inches.  Assistance 
was  at  once  sigrtalted  for,  and  in  response  the  second  division  of  the  flotilla 
was  instructed  to  escort  the  Seal  into  St.  Ives.  Here  a  temporary  repair 
was  effected,  and,  waiting  for  a  break  in  the  continuous  bad  weather,  the 
Seal,  under  convoy  of  the  Wolf,  made  her  way  to  Plymouth  .^/Mfmof  of 
American  Society  of  Naval  Engineers  ar.d  British  papers. 

Kangaroo  and  Mvrmidon:  Trials. — ^These  torpedo-boat  destroyers 
have  completed  their  trials  with  the  following  results: 

Kangsroo.  MynuidoH. 

Speed  for  3  hours  ,.,..,.. 30.03  30229 

Revolutions  per  minute    .... 378.8  379.2 

I.  H.  P 6463  6303 

Air-pressure a.?  2.8 

The  weather  w^s  heav/  during  the  trial  of  the  Kangaroo.  These  vessels 
are  sister  ships  to  the  Syren  described  in  the  Proceedings  for  March, 
page  170. 

Lively:  Trials. — The  torpedo-boat  destroyer  Lively,  built  by  Laird, 
of  Birkenhead,  has  completed  her  trials.  The  mean  results  of  six  runs 
over  the  measured  mile  were:  steam,  229.5  pounds;  L  H.  P.,  6354;  speed, 
30.19  knots.    The  mean  speed  for  the  three  hours  was  30.278  knots. 
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Submarine  Boats. — The  British  goveinmem  has  decided  to  build  five 
boats  of  the  Holland  type,  the  general  features  of  which  are  practically 
identical  with  those  now  under  construction  for  our  government.  The 
following  description  of  the  British  boats  is  chiefly  from  "  Engineering," 

The  dimensions  are;  Length,  63  feet  4  inches  over  all;  tl  feet  g  inches 
beam,  and  tao  tons  displacement  when  submerged.  The  boats  will  be 
provided  with  means  of  expelling  torpedoes  either  with  the  boat  station- 
ary, during  a  run  on  the  surface,  or  steaming  at  any  speed  submerged. 
The  armament  consists  of  one  torpedo-expulsion  tube  at  the  extreme 
forward  end  of  the  %'essel.  the  muzile  covering  opening  outward  two  feet 
below  the  light  water-line.  Interlocking  safety  devices  are  employed  to 
prevent  accident  while  operating  valves  (or  the  expulsion  of  the  torpedo. 

The  general  construction  of  the  vessels  is  such  that  all  portions  of  the 
exterior  of  the  hull  are  free  from  projections  of  a.  nature  to  be  entangled 
by  ropes  or  other  obstacles  when  submerged,  and  the  lines  of  the  hull 
are  specially  designed  to  minimiie  resistance  for  surface  cruising.  The 
plating  and  frarnes  are  lo  be  of  steel  of  sufficient  size  and  thickness  to 
withstand  the  pressures  of  depths  not  over  100  feet.  The  seams  are  de- 
signed to  give  high  efficiency  to  the  joints.  The  bulkheads  are  located 
not  only  to  ensure  safety  in  the  event  of  collision,  but  to  stiffen  the  hull 
as  a  whole.  Decks  are  to  be  provided  throughout  the  entire  length  of 
the  interior  of  the  vessel,  combined  with  beams  and  floors  to  carry  the 
weight  of  the  machinery.  The  tanks  are  to  be  of  steel,  braced  and 
stiffened  according  to  the  requirements,  and  riveted  and  caulked  abso- 
lutely tight.  Manholes  will  be  located  to  allow  access  to  the  interiors  of 
all  the  tanks. 

The  superstructure  is  to  be  located  to  allow  of  an  above-water  deck 
when  the  vessel  is  light  for  .surface  running,  also  to  have  means  of  stow- 
ing anchor  and  lines  and  to  afford  mooring  facilities  to  the  vessel.  A 
deck,  3]  ieet  long,  will  be  provided  for  use  on  such  occasions. 

The  rudders  are  of  steel  plates,  supported  by  skegs  at  the  stern.  As 
shall  presently  be  explained,  the  vesse!  dives  like  a  porpoise  instead  of 
sinking  on  an  even  keel,  and  for  this  purpose  there  are  horizontal  as 
well  as  vertical  rudders, 

The  conning-tower  is  of  steel  armor,  the  outside  diameter  being  32 
inches  and  the  minimum  thickness  4  inches,  with  ports  for  observation 
by  the  navigator. 

The  propulsion  of  the  vessel  on  the  surface  is  effected  by  an  Otto 
engine  of  the  gasoline  type. 

An  electric  motor  of  the  water-proof  type  is  provided  for  giving  the 
vessel  a  speed  of  7  knots  when  submerged,  and  is  worked  by  storage 
batteries  having  a  capacity  which  will  admit  of  a  four  hours'  submerged 
run  at  7  knots-  Gearing  is  provided  to  allow  for  the  charging  of  the 
battery,  for  driving  the  propeller  from  the  main  engine,  or  moving  the 
engine  from  the  main  motor,  the  Combinations  being  eflfected  through 
clutches,  which  are  operated  as  desired.  Switches,  etc,  are  provided  for 
the  safe  and  efficient  distribution  of  the  electric  current  throughout  the 
vessel.  The  lighting  of  the  boat  (s  effected  by  portable  incandescent 
electric  lamps,  while  there  are  several  ports  and  openings  in  the  hull  to 
admit  daylight. 

The  ballasting  system  consists  of  apparatus  for  quickly  changing  the 
vessel  from  light  to  a  diving  condition,  and  for  keeping  her  displacement 
constant  in  different  waters — i.  e.  in  salt  or  fresh  water.    The  same  ar- 
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rangement  is  utilized  for  enabling  the  navigator  to  adjust  the  longitudinal 
trim  when  diving,  or  for  cottipensating  for  the  variable  weights  installed 
or  expended  from  time  to  time,  such  as  discharging  torpedoes,  etc.  The 
air  supply  and  ventilation  are  secured  by  compressed  air  stored  on  board 
the  vessel,  the  gasoline  vapors  from  the  engine  being  carefully  excluded 
by  ingenious  arrangements.  Safety  vaJves  are  arranged  to  relieve  any 
excess  of  pressure  in  the  vessel  over  that  of  the  atmosphere. 

Steering  and  diving  engines  are  provided,  and  are  fitted  with  automatic 
means  of  moving  the  rudders  to  the  desired  positions  to  prevent  the 
vessel  from  inclining  to  exces&ive  angles  during  diving  or  rising,  and  to 
keep  the  depth  of  .submergence  constant,  as  well  also  as  to  bring  the 
vessel  to  a  horizontal  position  at  the  required  depth,  and  to  prevent  diving 
Id  excessive  depths.  In  addition  to  these  mechanica!  means,  steering  and 
diving  can  be  executed  by  hand  gear  if  desired.  The  compasses  carried 
on  board  the  vessel  are  compensated  and  adjusted  so  that  the  boat  can 
be  steered  with  equal  acraracy  when  submerged  as  on.  the  surface. 

The  general  operation  of  the  boat  may  thus  be  briefly  described:  Before 
it  is  desired  to  make  a  dive,  the  boat  is  brought  to  an  "  awash  "  condi- 
tion, with  only  the  conntng-tower  ports  above  the  water.  The  dive  is 
then  made  at  a  small  angle  until  the  proper  depth  is  reached,  when,  by 
automatic  means,  the  boat  is  brought  to  a  horizontal  position.  After  the 
discharge  of  the  torpedo  from  the  fixed  bow  tube  the  compensation  for 
the  weight  of  the  torpedo  is  made  automatically,  causing  only  a  slight 
change  of  trim  for  a  few  seconds.  Provision  is  made  for  quick  rising 
and  diving,  the  time  of  appearance  of  the  conning-tower  above  water 
being  dependent  upon  the  skill  of  the  navigator. 

The  official  trial  will  be  a  surface  run  of  ten  miles  at  a  speed  of  7  knots, 
and  a  submerged  run  of  two  miles  at  a  speed  of  7  knots.  At  the  end  of 
this  last  run  a  service  torpedo  will  be  fired  at  a  target  ISO  feet  long  by  16 
feet  deep,  the  upper  edge  being  awash  and  at  right  angles  to  the  course. 
During  the  submerged  run  the  boats  must  not  come  to  the  surface  more 
than  three  times  from  the  time  of  starting  until  the  discharge  of  the 
torpedo,  and  the  duration  of  each  £ppearance  must  not  exceed  one 
minute.  Suitable  masts  are  provided  for  observing  the  movements  of 
the  boat  while  submerged. 

GREECE. 

New  ProgB-am.— It  is  reported  that  the  navy  department  is  going  10 
order  abroad  the  construction  of  two  cruisers,  two  torpedo-boat  destroyers 
and  six  torpedo  boats.  A  reorganization  of  the  navy  ts  also  tinder 
consideration. 


ITALY. 

Budget  for  tgoa. — The  budget  for  1902  has  not  yet  been  approved 
by  the  Italian  parliament.  As  the  views  in  regard  to  it  are  very  diverse 
the  outcome  cannot  be  foreseen.  It  is  therefore  useless  to  enumerate 
the  various  proposals,  many  of  which  are  likely  to  be  rejected. 

AuuiRAGLio  Di  St.  Bon,  Emanl'ei-e  Filiberto:  Trials.  Descbip- 
TioN. — The  official  triaU  of  the  Emanuele  Filtberto  gave  the  following 
results', 
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N  »  m  ml  draft.    FoRjea  d»  f t. 

Duration  of  trial,  hours 6  1.5 

Mean  draft,  feet 24.51  24.64 

Displacement,  tons g66o  5740 

Steam  pressure  in  boilers   , ,.,,.........       150  145 

Steann  pressure  at  engines ....>,.......       146  143 

Air  pressure  in  ash  pits,  inches i  to  i.s 

Revolutions  per  minute 94  97.7 

I.  H.  P..  mean — 9526  U.442 

Speed,  knots . - .        16.8  (5.7r 

Slip,  per  cent  9.35  18.42 

Days  elapsed  since  last  dockiner  ....... .......        80  177 

The  low  speed  on  the  forced  draft  trial  is  ascribed  to  the  foul  condition 
of  the  ship's  boUom,  due  to  Ijing  Jn  port  nearly  six  months  after  the 
bottom  was  cleaned. 

The  results  of  the  natural  draft  trial  of  the  St.  Bon  were:  steam  pres- 
sure at  boilers.  134  pounds;  I.  H.  P..  tJ734;  revolutions.  93,5;  speed,  17.5 
knots.  Recent  forced  draft  trials,  which  are  stated  to  be  only  prelimi- 
nary, gave  a  speed  of  19.3  knots  with  104  revolutions. 

These  battleships  have  been  unjler  construction  for  six  years  and  were 
launched  as  long  ago  as  1897.  They  were  the  first  of  a  new  type  which 
has  received  many  variations,  for  it  may  in  some  measure  be  regarded 
as  the  prt^cnitor  of  the  Colon  and  Garibaldi,  though  at  first  glance  the 
differences  are  very  coniiderable.  These  battle-ships  do  tiot  at  all  re- 
semble the  plans  generally  published  in  the  various  annuals,  being  long 
and  low.  The  freeboard  at  the  bow  is  possibly  15  feet — amidships  and 
aft  probably  not  much  over  10  feet.  The  hull  is  of  steel  without  sheath- 
ing. There  arc  two  smokepipes,  spaced  wide  apart  in  opposite  ends  of 
the  superstructure  with  a  military  mast  carrying  two  tops  and  a  very 
high  topmast  between  them.  The  complement  is  600  officers  and  men; 
and  the  principal  detnils  are: 

.^rfnament—Four  lo-inch  guns  in  turrets  over  barbette  towers  which 
rise  eight  or  nine  feet  above  the  tuain  deck  and  give  a  very  unusual 
appearance  to  the  ship.  Eight  6-inch  guns:  one  each  side  in  the  ends 
of  the  armored  redoubt  which  rises  amidships  above  the  main  deck  in 
the  form  of  a  superstructure;  outboard  of  these  guns  the  superstructure 
is  cut  away  sx>  that  the  other  pairs  of  6-inch  guns  can  fire  directly  ahead 
or  astern  according  to  their  position,  Two  a.^-inch  guns,  Eight  6- 
pounders.     Nineteen   i-pounders.     Four  submerged  torpedo  tubes. 

Prfl(*cfti£Wi, —Complete  nickcl-stcel  belt.  9.8  inches  thick  amidships  and 
3,9  inches  at  the  ends.  Barbette  towers.  9.8  inches.  Turrets,  $.g  inches. 
Armored  superstructure  enclosing  6-inch  battery,  5.9  inches.  Conning- 
tower.  5.9  inches.    Protective  deck,  3.1  to  15  inches. 

Motive  power, — Twin-screw,  vertical,  tripleexpansion  engines,  designed 
to  develop  13.S00  I.  H.  P.  and  give  a  speed  of  tS  knots,  Twelve  3-fumace 
cylindrical  boilers.  Coal  supply,  600  tons;  total  capacity,  1000  tons;  also 
liquid  fuel  in  double  bottoms, 

Dumniions. — Length,  344.S  feet;  beam.  69.3  feet;  mean  draft.  24.75  feet; 
displacement,  as  designed,  9800  tons.  Owing  to  changes  introduced  in 
building,  the  displacement  at  norma!  draft  with  600  tons  of  coal  is  con- 
siderably increased. 

AcoHnAT:  Trial.— This  torpedo  cruiser  has  recently  completed  her 
trials  with  the  following  results: 
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Date  of  Trial Feb.  1 1  Mar.  6 

Draft,  mean,  feet  9.77  10 

Displacement,  tons  ..,,.... , ixxt  1246 

Days  since  last  docking . .       120  150 

Duration  of  trial,  hours  ..........................  3  6 

Steam  at  boilers 203  169 

Steam  at  engines ■ 1 69  155 

Air  pressure,  inches 0.47       2.2  to  3.0 

Revolutions 232  190 

Mean  I.  H.  P 8550  4670 

Mean  speed,  knots 22.3  18.8 

Slip  of  screw,  per  cent  ..,,..,....,,.., 1 2.6  9.5 

Coal  per  I.  H.  P. 2.04 

During  the  full  power  trial  the  speed  at  times  exceeded  23  knots. 

The  Agordat  and  her  sister  ship  the  Coatit  have  been  under  construc- 
tion since  1896.  The  hull  is  of  steet  without  sheathing.  The  comple- 
ment is  150  officers  and  men.     The  principal  details  are: 

Armamtnt. — Twelve  12-pounders,  Eight  6-pounders.  Two  i-pounders. 
Two  torpedo  tubes. 

Protection. — Protective  deck,  o.7S-inch  thick.     Cofferdams. 

Motive  power. — Twin- screw,  triple-expansion  engines,  designed  to  de- 
velop 7SOO  1.  H.  P.  and  give  a  speed  of  23  knots.  Eight  Blechynden 
water-tube  boilers. 

DimiHsions. — Length,  between  perpendiculars,  287.4  fe*t;  beam,  30.6 
feet;  mean  draft,  10.33  feet;  displacement,  1313  tons. 

OsTRo:  Launch,  Description. — The  torpedo-boat  destroyer  Ostro 
was  launched  at  the  yard  of  F.  Schichau,  ElbJng,  Prussia,  February  9, 
t9ot.  She  is  one  of  six  ordered  of  Herr  Schichau,  two  of  which  are 
completed,  the  Lampo  and  Freccia:  and  three  others,  the  D^rdo,  Euro. 
and  Strale,  were  ready  for  trial  some  time  since.  The  principal  details 
are: 

Amufmmt. — One  I2-pounder;  five  6-pounders:  two  torpedo  tubes, 

Motit'e  ptnver. — Twin-screw,  triple-expansion  engines,  designed  10  de- 
velop 6000  I.  H.  P.  and  give  a  speed  of  30  knots.     Coal  capacity,  60  tons. 

Dimttuions. —  Length  between  perpendiculars.  198.6  feet;  beam,  21.32 
feet;  draft,  forward  5-74  feet;  draft,  aft.  8.36  feet;  displacement,  320  Ions. 

Delfino:  Deschiption  akd  ExPERiMENTS.*-It  is  reported  that  the 
Italian  submarine  boat  Delfino  is  to  be  prepared  for  further  experiments 
in  submarine  navigation.  This  boat  was  designed  by  the  late  Signer 
Pullino,  Italian  naval  constructor,  and  wa;:  completed  in  1S96.  The  hull 
is  fusiform,  or  cigar-shaped,  and  built  of  steel  30  (?)  millimeters  (t.2 
inches)  thick.  The  length  is  78.7  feet;  beam  and  dcp'h,  9.S  feet;  dis- 
placement when  totally  submerged,  about  107  tons.  Power  is  obtained 
from  an  accumulator  battery  of  300  elements  supplying  an  electric  motor 
driving  a  single  screw.  Two  smaller  screws  are  used  to  facilitate  diving 
and  rising.  Steadiness  and  preservation,  of  immersion  at  a  constant 
depth  are  obtained  by  two  side  rudders  or  "  ailettes,"  while  the  steering 
is  eflfected  by  rudders  at  each  end  of  the  boat  The  armament  consists  of 
two  torpedo  tubes  in  the  bow.  The  air  supply  is  based  upon  that  neces- 
sary for  twelve  men  during  7  or  8  hours,  which  is  the  time  endurance 
of  the  accumulators  at  the  ordinary  speed.  Many  changes  have  been 
made  in  the  Deliino  since  her  first  trials,  but  of  late  not  much  has  been 
done  with  her.  Her  cost  was  about  $60,000. 
27 
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Budget  for  1901-1902.— The  naval  budget  for  the  fiscal  year  April  1, 
1901,  to  March  31,  1902,  includes: 

1.  Ordinary  expenbcs .., 42.522.517  marks  (i  mark  =  ^238). 

3.  Extraordinary  expenses .37.971,377      " 

3.  First    instalment    for    commencing 

steel  and  armor  plate  works  for 

the  navy  at  Kure 2,272,521      " 


Total 82,766,41s      " 

The  same  items  for  the  preceding  year  amounted  to  85,938,400  marks. 
The  total  cost  of  the  armor  plate  and  steel  works  is  placed  at  13,314,000 
marks  and  the  time  to  complete  is  estimated  at  fi%'e  years. 

The  total  cost  of  the  naval  establishment  foots  up  to  105, 231,00a  marks. 
Among  the  items  of  the  budget  the  following  are  interesting: 

For  new  construction,  ships  building  and  projected 19,809,300  marks. 

For  torpedo  boats  and  destroyers  .....,.,..,... ■ .  9,030,000      '* 

For  annaraent .^ 8,941,800      " 

For  improvement  of  naval  ports —  ..,.,.  3,.^7,oi»      " 

The  following  ships  now  under  construction  will  be  completed  during 
the  year:  Battleship  Mikasa,  15,360  tons;  armored  cruiser  Iwate,  9900 
tons;  torpedo  cruiser  Chihaya,  1*50  ton*,  The  construction  of  the  fol- 
lowing vessels  will  be  continued  or  commenced  during  the  year: 

Two  protected  cruisers  at  Yokosuka  dockyard,  the  Niikata  and  Tsu- 
shima. Their  dimensions  arc:  Length,  3J4.6  feet;  beam,  43.96  feet: 
draft,  16  feeti  displacement,  M30  tons.  The  I.  H.  P.  of  the  machinery 
will  be  9400  and  the  speed  20  knots. 

The  following  torpedo  craft  are  building: 


Name. 

SblTskuma  .... 

Ansblo 

KHeuinl 

AkBtBukJ ...■■.. 

Harunme 

Muranme,... ,,.,,. ■ 

Hvyatorl 

Aeaglrl 

Tctrptdo  iMoU. 

K»ri 

AotAkn    

Uato 

Ttaubame 

Hltwrl 

Kijl..... ...... ....... 


DliplaDenieDt  <tC'n8>.        W  here  bulldluff, 

SSI  Ttaorneycroft,  ChlBwlok, 

881 

381  Yarrow,  Poplu-. 

881 

asi  Yokofluka  dockTard,  Japan. 


Knr4  dockrard,  Japun, 


—Marint  JiufidMhati. 


NETHERLANDS. 


OpHIR,     PAJfGRAKGO,     RiNDJANi:       LaUNCH,     TrIALS,     DeSCRIPTIOK. — 

These  three  boats  are  alike  in  all  essential  respects  and  were  built,  or  are 
building,  at  the  yard  of  Messrs.  Yarrow  &  Company^  Poplar,  where  the 
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Ophir  was  launched  March  6,  the  Pangrango  April  17,  and  where  the 
Rindjant  is  still  on  the  ways.  The  two  first-named  boats  are  complete 
and  have  had  their  trials  with  the  following  results: 

The  trial  of  the  Ophir,  with  a  load  of  50  tons,  which  is  her  nornial 
condition  as  designed,  attained  a  mean  speed  of  25.3  knots  for  three  hours 
with  forced  draft,  air  pressure  1.5  inches. 

The  Fangrango,  tried  April  30,  did  a  little  better,  averaging  ^5.99  knots 
tinder  the  same  conditions  of  load  for  three  hours  with  the  &amc  air 
pressure. 

After  the  completion  of  the  acceptance  trials  experiments  were  made  to 
test  Holden's  system  of  burning  oil  to  supplement  coat.  A  first  trial  was 
made  with  coal  only  and  a  speed  of  24.5  knots  obtained  over  a  long  dis- 
tance ruti.  Then  the  oil-burners  were  started,  the  coai  burning  being 
continued  without  change  of  amount  supplied  to  the  furnaces.  With  the 
oil  and  coal  together  the  speed  was  immediately  increased  to  26.5  knots. 
The  coal  burned  throughout  the  trial  was  at  the  rate  of  3800  pounds  per 
hour  and  after  the  oil  was  introduced  the  consumption  of  this  w^s  700 
pounds  per  hour  (Borneo  oil).  In  the  Ophir  there  are  two  boilers  of 
equal  size,  and  a  further  trial  was  made  at  a  slower  speed  with  oil  only, 
using  otic  boiler,  when  a  speed  of  14  knots  was  readily  obtained,  burning 
500  pounds  of  oil  per  hour. 

NORWAY. 

5tiBUABii4E  Boats. — The  Norwegian  navy  department  has  decided  to 
build  submarine  boats  for  coast  defence.  Admiral  Borresen,  chief  of  the 
general  stafT  of  the  navy,  has  submitted  to  the  Storthing  a  request  for  a 
supplementary  credit  of  $170,000  for  the  construction  of  a  boat  of  the 
Holland  type,  which  is  to  have  a  speed  of  9  knots,  when  running  on  the 
surface,  and  ?  knots  when  submerged.  This  is  the  first  of  a  flotilla  of  six 
of  this  class  which  it  is  desired  to  complete  in  two  years.  Admiral  Eor- 
resen  believes  that  a  fleet  of  twenty  of  such  boats  would  suffice  to  protect 
Christiania  and  the  southwest  coast  of  Norway  against  all  hostile  attempts. 

UNITED  STATES. 

CONDITION  OF  VESSELS  ONDEH  C0N8TBU0T10X. 

Per  tftat.  ccmpleted. 

Ho,                Ntinie.                                     Where  buitdine.  -          June  1.  May  1. 
BatUrnhlpt, 

1.    IIUdoIi NewportNewa.  M  W 

Mt    Maine... Cramp,  Ptilla.  hi  BO 

XL    Miauurt ,.^.,.. —  Newtwrt  News.  Wl  8 

12.    OWo PnloQ  Iron  Works,  8.  F.  fiS  a 

18.    VLT|rlpl]i.., Newport  News.  0  0 

U.    Nebnska ,....,..,  Mom b  Broa.,  Seattle.  0  Q 

Ifi.    QeorgU , nftth  Iroa  Works,  lie.  0  0 

IS.   New  Jersey Fore  Btvec  Co.,  JfaM.  0  0 

IT.    Bbode  iBland >.  »  DO 

ArmoreA  Cruineri, 

I.    Penn»yivania Cramp,  Phila.  0  0 

6,    We»t  Virginia Newport  Xewa,  0  0 

•.    Califorolt.. Union  a  ma  Works,  S.  F,  0  0 

T.    Ooloiado Cramp,  PfallR,  Q  Q 

i.    Maryland.. ■........,  , Newport Newi,  0  0 

y.    South  DakoU Union  Iron  Wurki.  0  t 
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Name,  When  tjuUdlug,              J 
Prflt«ted  Cntteers- 

D«nv^r. NeaSe  &  Ij^vy,  Phlla. 

Des  MoineB.. ........ •.,,,,..,.  Fore  EJverCo,,  Ksu. 

CbttttAnooeai NlxoD,  EUsabetbport.  N.J. 

tiaJvcdtOU Trtg^gCo.,  Richmoad. 

Tftcoma Union  IroD  Works,  8,  F. 

ClovelBijil  ...... . ., ....  Bttto  Iron  Works,  Me, 

Bt.  Louis  ,.,,... .,  ..  Neafle  &  Lery,  Phils. 

Milwaukee. ,.....,,,..  Union  Iroa  Works. 

CtmrleBton Newport  News. 

Stoniton. 

Arkaninji..... Newport- Newt, 

NevHda,. Batb  Iron  Works. 

Florida... Nixua,  EUzabethport,  K.  J. 

Wyoming DuJoiiIron  Worki. 

Toriieiio-Boat  CesCrotron. 

Dainbridge Neitfle  &  L«T7. 

Barry  ..., ,.  "            " 

Chauacey "             " 

Dale.... TrtggCo.,  Ricbmoiid. 

Detail]  r.,... "                  " 

Hopklne.., Bsrlnnft  Hollln^worth,  Del. 

HuJl 

Lawrence Fore  ULverCo.,  Btau, 

McDoDough "                  " 

Paul  Jpueg. DoloD  Iron  Worki. 

Perry "               " 

Preble 

Stewart Gma  EnfflDB*  Power  Co.,  N.ir. 

TruztuD... Maryland  Steel  Co.,  Balto. 

Whipple............ "                   " 

Worden...., ...... .,..,,.  ....  "                   " 

Torpedo  Boat«: 

StringtaanL Harlan  &  HolllDggworth,  Del. 

Ooldsboroujih-.--.  .,..  Wolff  &  Zwickor. 

Bailey Om  B. »  P.  Co.,  N.  T. 

Ba«lej-.,. Bath  I roQ  Works. 

Barney "               " 

Btddle *•               " 

Dlakely Geo.  lAwtey  &  Bon,  Maai. 

Ete  Iiontf...... "                   "' 

NichnlMD ..,,..,...,  Nizon,  BUzabethport. 

O'Hrien "                  " 

8huhrlck, Trlgv  Co.,  Kletamood. 

ThomtOD ,.,,,, "                 " 

Tlngpy Columbian  Iron  Works.  Balto. 

WiJJtes Gas  B.  A  P.  Co. 

Submarine  Riiits : 

Plunger NIxoo,  Bllzabethport. 

Adder " 

Onimpus ..■■■  tTalon  IroD  Works. 

MoccoalD  .............. .  ......  Nixon,  Elizabethport. 

Pike Union  Iron  Works. 

Poi^jolse,, , Nixon,  BllMbethport. 

Shark  -.  .,..., '*               " 
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Enusthent  of  Filipinos. — The  Secretary  of  the  Navy  has  authoriz.cd 
Admiral  Remcy  to  enlist  as  firemen,  coal  passers,  etc,,  500  Filipinos. 
Many  have  hitherto  been  employed  on  the  small  gunboats  but  were  not 
enlisted,  being  engaged  merely  for  short  trips, 

Milwaukee:  Contract  Awarded. — In  April  the  contract  for  tlie 
building  of  the  protected  cruiser  Milwaukee.  gSoo  tons,  was  awarded  to 
the  Union  Iron  Works  of  San  Francisco.  The  contract  price  is  $3,8^5,000; 
time  to  complete,  thirty-six  months.  The  ship  will  be  built  on  the  De- 
partment's designs. 

Colorado:  Keel  Laid,— The  keel  of  this  armored  cruiser  was  laid 
at  the  yard  of  the  Cramp  Shipbuilding  &  Engine  Company,  Philadelphia, 
April  36,  The  keel  of  the  Pennsylvania,  a  sister  ship,  will  not  be  laid 
until  after  the  launch  of  the  battleship  Maine,  which  wilt  probably  take 
place  about  the  time  these  notes  go  to  press. 

Ohio,  Maine:  Launch,  Deschiption. — These  two  battleships  are 
alike  in  all  essential  respects.  The  Ohio  is  building  at  the  Union  Iron 
Works,  San  Francisco,  Cal.,  where  she  was  launched  May  iS;  and  the 
Maine  is  building  at  the  yard  of  the  Wm.  Cramp  Shipbuilding  and  Engine 
Company,  Philadelphia,  and  will  probably  be  launched  before  this  number 
of  the  Proceedings  is  ready  for  issue,  These  vessels  are  developments 
of  the  Alabama  type  which  they  resemble  in  very  many  respects.  The 
dimensions  and  coal  supply  are  considerably  increased;  they  have  another 
pair  of  6-inch  guns;  the  armor  is  very  similarly  applied  but  is  Krupp 
ioiitead  of  Harvey;  and  the  machinery  and  boilers  are  very  much  changed, 
water-lube  boilers  being  fitted,  and  the  speed  increased  two  knots.  The 
hull  is  of  steel  without  sheathing.  The  freeboard  is  about  the  same  as 
that  of  the  Alabama  and  Iowa,  and  the  masting  is  similar  to  the  Ala- 
bama's, There  are  three  smokepipcs  and  they  are  on  the  fore  and  aft 
midship  line.  There  arc  fourteen  boats,  including  one  40-foot  and  one 
36-foot  steamer,  and  they  are  handled  by  four  steam  cranes.  Hydraulic 
steering  gear  is  used  on  the  Ohio.  She  has  four  dynamo  rooms  and 
eight  j3-kilowait  generating  sets.  There  are  four  searchlights,  two  on 
the  pilot  house  and  two  on  the  main  mast.  The  keel  of  the  Ohio  was 
laid  February  15.  1899.  and  her  contract  price  was  $2,885,000.  The  com- 
plement is  40  officers  and  511  men.     The  principal  details  are: 

/Armament. — Four  40-caliber.  u-inch  guns  fM-99,  muzzle  velocity.  ,2800 
f.  s.)  in  pairs  in  electrically  trained  tralanced  turrets  forward  and  aft. 
Sixteen  so-caliber  6-inch  guns  (M-99,  muzde  velocity,  2900  t  s,)  in  case- 
mates: five  each  side  in  a  central  battery  on  the  gun  deck;  one  each  side 
in  single  Casemates  on  the  gun  deck  forward  with  6re  directly  ahead: 
two  each  side  in  double  casemates  on  the  upper  deck,  forward  pair  firing 
directly  ahead  and  after  pair  directly  astern.  Six  so-ca!iber  j-inch  guns 
(M-99,  mu?z!e  velocity,  JOOO  L  *.).  Two  ^>inch  field  guns,  Eight  6- 
pounders.  Six  i-pounJers.  Two  Colt  machine  guns.  Two  submerged 
torpedo  tubes.  The  ordinary  supply  of  ammunition  is  240  rounds  of 
iT-inch.  J300  rounds  of  6-inch,  about  2400  rounds  of  J-inch,  4800  rounds 
of  6'poundcr,  and  4000  rounds  of  i-pounder  ammunition.  Additional 
amounts  will  be  carried  in  time  of  war. 

Protection. — Complete  belt,  3.5  feet  above  water  and  4  feet  below, 
having  a  thickness  of  it  inches  for  a  depth  of  4.25  feet  from  the  upper 
edge  and  tapering  to  75  inches  at  the  bottom.  The  upper  works  between 
the  main  turrets  arc  protected  by  side  armor  6  inches  thick  laid  over  the 
side  plating.    This  is  closed  at  the  ends  by  9-inch  diagonal  bulkheads. 
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Forward,  tWs  bulkhead  rises  from  the  armor  deck  to  the  upper  deck; 
Ah,  the  ends  of  the  belt  armor  are  joined  to  the  barbette  towers  by 
diagonal  bulkheads  of  g  inches,  but  the  centra!  superstructure  docs  not 
extend  so  far  aft  and  it  is  closed  by  a  6>inch  diagoctal  bulkhead,  the  ends 
of  each  diagonal  meeting  just  forward  of  the  after  barbette  tower.  The 
protective  deck  is  flat  amidships  between  the  barbette  towers,  but  forward 
and  aft  it  slopes  down  to  meet  the  lower  edge  of  the  belt  at  the  sides. 
The  thickness  on  the  flat  is  2.7S  inches:  on  the  slopes  forward,  4  inches; 
and  on  the  slopes  aft,  j  inches.  Coflferdams  are  built  on  the  protective 
deck  from  the  diagonal  bulkheads  to  the  bow  and  stem:  and  on  the 
berth  deck  for  nearly  the  whole  length  of  the  vessel.  All  cofferdams 
are  to  be  filled  with  corn-pith  cellulose.  The  turrets  of  the  t2-tnch  guns 
have  inclined  fronts  12  inches  thick  and  11 -inch  sides.  The  barbette 
towers  arc  12  inches  thick  oti  the  exposed  sides  and  8  inches  in  rear. 
There  are  two  conning-towers,  the  forward  one  10  inches  thick  with 
7-inch  communication  tube  12  inches  in  inside  diameter:  and  the  after 
one  6  inches  thick  with  3-inch  C?)  tube. 

Motive  power ^ — The  engines  are  twin-screw,  vertical,  3-cy Under,  triple- 
expansion,  with  cylinders  of  .^.5.  SO,  and  52  inches  diameter  and  42 
inches  stroke.  At  126  revolutions  they  are  expected  to  develop  i6,000 
I.  H.  P.  and  give  a  speed  of  r8  knots.  The  Maine  will  be  fitted  with 
Niclausse  boilers  but  the  Ohio  with  those  of  the  Thomeycroft  type. 
The  coat  supply  at  load  draft  is  1000  tons :  total  capacity,  2000  tons. 

Dimensions. — Length  on  load  watcr-ltne,  j88  feet;  beam,  72.2  feet;  mean 
draft  at  normal  load,  23.5  feet;  normal  load  displacement  of  the  Ohio, 
12,440  tons;  of  the  Maine,  12,300  tons;  full  load  displacement  of  both, 
about  13.500  tons:  tons  of  displacement  per  inch  of  immersion  at  normal 
draft,  52. 

Bagley,  Basxey^  TaiALS,  Description. — These  two  torpedo  boats 
have  completed  their  trials.  On  May  15  the  Barney  made  ag.t  knots  for 
two  hours  instead  of  28  knots  as  required  by  contract.  The  Bagley,  a 
sister  boat,  the  next  day  averaged  29.2  knots.  The  boats  were  both  built 
at  the  Bath  Iron  Works  from  the  contractors'  own  designs.  Complement, 
3  officers  and  36  men.  Contract  price,  $161,000.  The  principal  de- 
tails arc: 

Armament. — Three  17.7-inch  torpedo  tubes:  three  j-pounders. 

Motive  fpft'fr.^Tiirin-screw.  vertical,  triple-expansion  engines,  designed 
to  develop  4200  I.  H.  P.  and  give  a  speed  of  aS  knots.  Kormand  water- 
tube  boilers. 

Dimensitms. — Length  on  water-line,  15?  feet;  beam.  17  feet;  mean  draft, 
4.6  feet;  maJtimum  draft  aft  with  full  toad,  8  feet;  displacement,  167  tons. 

Bailey:  Trials,  Desckiption. — The  torpedo  beat  Bailey  had  her  offi- 
cial trial  ApHl  25  in  Long  Island  Soind.  The  mean  speed  for  the  two 
hours  was  30.2  knots  and  the  maximum  speed  attained  was  31.12  knots 
with  418  revolutions.  The  Bailey  was  built  by  the  Gas  Engine  and 
Power  Company  and  Charles  Seabury,  Morris  Heights.  New  York,  where 
she  was  launched  December  15,  tSgg,  The  complement  is  3  officers  and 
S3  men.    The  contract  price  was  $310,000.    The  principal  details  are: 

Armament, — Two  17.7-iach  torpedo  tubes;  four  6-poQnders. 

Motive  power^ — Twin-^crew,  vertical,  triple-expansion  engines,  designed 
to  develop  5600  1.  H.  P.  and  give  a  speed  of  30  knots.  Seabury  water-mbe 
boilers.  Normal  coal  supply.  20  tons;  bunker  capacity  not  reported  but 
probably  about  loo  tons. 
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Dimensums. — Length  on  load  watef-lioe,  205  feet;  beam,  15.2  feet:  mean 
drafl,  6  feet;  maximum  draft  aft  at  full  load,  7.9  feet:  displacement,  235 
tons;  tons  displacement  per  inch  of  immersion,  6,88. 

Perry;  Un  satis  factory  Trial,  Rsuarks. — The  pfeliminary  and  the 
standardizing  trials  of  this  torpedo-boat  destroyer,  building  by  the  Union 
Iron  Works  from  the  design  of  the  Navy  Department  (described  in 
Proceedings  No.  97.  page  190),  were  carried  out  in  San  Francisco  Bay 
between  the  25th  of  February  and  the  5th  of  April,  and,  in  consequence 
of  the  results  being  so  far  below  what  was  anticipated  it  has  been  deter- 
mined to  suspend  further  trials  pending  the  construction  of  screws  with 
more  surface  than  those  with  which  she  was  fitted  during  these  trials. 
Should  she  succeed  in  reaching  the  contract  speed  with  the  new  screws, 
the  Preble,  also  building  by  the  Union  Iron  Works,  will  be  tried  with 
similar  ones;  but  should  she  fail,  a  change  will  be  made  in  the  shape  of 
the  stem. 

As  completed,  she  draws  14  inches  more  water  at  the  stern  than  was 
contemplated  in  the  design,  and  is  of  about  470  tons  displacement  instead 
of  430.  This  increase  being  principally  in  weights  of  the  hull.  Some  of 
the  trial  weights  were  removed  to  improve  her  trim  before  commen.cing 
the  standardizing  trials.  The  results  of  these  trials,  made  on  different 
days,  are: 

I.  H.  P. 


Speed. 

Re 

:  volution*, 

17- 

1778 

19.73 

313.6 

33.31 

369.1 

34.17 

3^7.3 

3S.S0 

308.1 

37.6B 

333-^ 

^.20 

338.5 

The  contract  ! 

speed 

is  39 

knots. 

As  a  consequence  of  these  trials,  and  ot  runs  in  the  model  tank  of  the 
model  of  the  vessel  as  completed,  it  is  probable  that  the  sterns  of  the 
destroyers  Bainbridge,  Barry,  and  Chauncey,  building  by  Messrs.  Neafie 
&  Levy,  and  of  the  Paul  Jones,  building  by  the  Union  Iron  Works  and 
yet  unlaunched,  will  be  flattened  in  order  to  reduce  the  resistance  which 
the  peculiar  shape  of  the  stern  appears  to  oflFer. 

Two  other  destroyers,  the  Dale  and  Decatur,  building  by  the  William 
R.  Trigg  Company,  have  been  launched,  but  as  the  speed  in  their  case 
is  to  be  but  28  knots,  it  is  probable  that  the  alteration  of  the  stern  will 
not  be  made  until  after  they  have  been  tried, — Jaurttal  of  Amerienn  S^citty 
of  Naval  Engineers. 

SKtTBHiCK,  Thornton:  Trials,  Description.— The  Shubrick  com- 
pleted her  official  trials  April  S.  having  made  an  average  of  26.07  knots 
for  two  hours.  Subsequent  corrections  and  allowances  for  tide,  etc., 
increase  this  to  26.75  knots,  The  trial  of  the  Thornton  on  April  12  was 
stopped  on  account  of  the  bursting  of  a  boiler  tube.  These  boats  are 
alike  in  all  respects  and  were  built  at  the  yard  of  the  William  R.  Trigg 
Company,  Richmond,  Va,,  where  they  were  launched;  the  Shubrick  on 
October  31,  i8qq,  and  the  Thornton  on  May  15,  1900.  The  complement 
is  3  officers  and  i6  men  The  contract  price  was  $129,750.  The  principal 
details  are: 
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Annament. — Three  tubes  for  17.7-inch  whitehead  torpedoes r  three  3- 
pounders. 

Motive  power, — Twin-screw,  vertical,  triple-expansion  engines,  designed 
to  develop  3Ex^  I-  H.  P.  and  give  a  speed  oT  26  knots.  Thorneycroft 
water-tube  boilers.     Coal  supply,  10  tons;  total  capacity,  70  tons. 

Dita^nsions. — Length  on  water-Hne,  175  feet;  beam,  17.5  feet;  mean 
draft,  4.7  feet;  maximum  draft  aft  with  full  load,  7.5  feet;  displacement, 
J65  tons;  tons  displacement  per  inch  of  immersion  at  load  draft,  5.4. 

Tikgey:  Launch,  Deschiption. — The  torpedo  boat  Tingey  was 
launched  at  the  Columbian  Iron  Works,  Baltimore.  March  25,  She  is 
one  of  the  group  of  twelve  torpedo  boats  and  sixteen  destroyers  appro- 
priated for  by  Congress  in  1S98.  She  is  in  all  respects,  including  boilers, 
a  sister  ship  to  the  Shubrick  and  Thornton  described  above.  The  con- 
tract price  was  $168,000.  Owing  to  the  financial  condition  of  the  Colum- 
bian Iron  Works,  the  Navy  Department  declared  the  contract  forfeited, 
and  was  about  to  advertise  for  bids  for  completing  her;  but  a  new  com- 
pany having  been  formed  to  operate  the  Columbian  Iron  Works,  the 
Department  has  decided  to  entrust  the  completion  of  the  Tingey  to  this 
company.— /ffMrMdJ!  iff  American  Society  of  Naval  Engineers, 

Illinois:  Trial  Speed.— On  June  is,  after  these  notes  had  been 
prepared  and  when  they  were  about  to  be  transmitted  to  the  printer,  it 
was  learned  that  the  battleship  Illinois,  which  returned  from  her  trial  trip 
the  day  before,  had  made  a  mean  speed  of  17-45  knots  on  her  four  hour 
trial,  after  correcting  ihc  apparent  speed  of  17.31  knots  for  tide,  etc. 


AMMUNITION. 

Capped  Projectiles.— Mr.  P.  M.  Staunton,  late  Captain  ot  the  Royal 
Artilkn,*.  in  a  letter  to  the  editor  of  EHgimering  (London),  presents  his 
views  on  the  action  of  the  cap  which  are  somewhat  at  variance  with  the 
generally  accepted  ideas.  He  has  also  taken  out  patents  for  projectile 
caps  designed  in  accordance  with  his  theories.  Inasmuch  as  the  absolute 
correctness  of  no  theories  in  regard  to  the  function  of  the  cap  have  re- 
ceived conclusive  proof,  it  is  interesting  to  examine  all  new  ones  which 
are  within  the  bounds  of  reason. 

After  comparing  the  results  of  the  trials  of  various  forms  of  caps, 
Mr.  Staunton  concludes  that: 

"  If  my  views  be  correct,  the  most  important  functions  of  caps  on 
armor-piercing  projectiles  are  to  delay  '  fuil  impact '  and  to  distribute 
the  shock  thereof  more  fully  over  the  superficial  area  of  the  projectile, 
thereby  protecting  its  structure  from  fracture  and  enabling  more  of  its 
kinetic  energy  to  be  expended  in  doing  work  on  the  armor,  and  it  follows 
as  a  matter  of  demonstration  that  for  the  purpose  of  attacking  steel  armor 
plating  with  a  high  striking  velocity,  such  caps  shall  be  so  made  as: 

"  1.  To  further  increase  the  distance  between  the  point  of  initial  impact 
and  the  point  of  the  projectile, 

"  2.  To  increase  the  duration  of  their  resistance  to  compression  on 
impact. 

"  3.  To  enable  them  to  take  up  a  larger  proportion  of  the  initial  pres- 
sure of  impact  before  being  fractured  or  forced  back  on  the  projectile's 
nose. 
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"4.  To  enable  them  to  di.*-tnbute  the  shock  incidental  to  such  preisure 
over  an  increased  superficial  area  of  the  projectile. 

*'  5.  To  provide  a  soft  cushion  which  will  break  the  disintegrating  force 
of  impact  on  the  projectile's  point. 

"6.  To  provide  a  ready  means  whereby  the  projectile  may  force  its 
way  through  and  tree  of  the  cap  when  penetration  is  commencing." 

The  form  of  cap  which  Mr.  Staunton  seems  to  prefer  is  one  which 
extends  beyond  the  point  ■of  the  projectile  about  one-third  of  a  caliber, 
and  extends  as  a  thin  envelope,  of  di^creasing  thicki  ess,  more  than  two- 
thirds  the  way  to  the  base.  The  projectile  itself  is  therefore  slightly 
coned  from  the  bourrelet  to  the  bare.  The  axis  of  the  cap  above  the 
point  is  cored  out  by  removing  a  small  axial  cylindtf  of  a  diameter  of 
perhaps  one-eighth  3  catibcr,  and  the  cavity  so  formed  is  filled  with  lead, 
The  cap  itself  is  of  hard  and  lough  steel.  Upon  striking  the  armor  plate, 
the  cap  is  destroyed,  being  split  apart  as  the  projectile  adi'ances  tbrodph 
it.  It  has  then,  however,  performed  what  Mr.  Staunton  assumes  to  be 
its  chief  function  which  is  to  distribute  the  force  of  the  blow  over  the 
mass  of  the  projectile— instead  of  allowing  it  all  to  be  received  on  the 
point — w^ithout  sensibly  diminishing  the  work  dooe  upon  the  plate. 
Incidentally,  of  course,  the  cap  does  support  the  point  against  fracture 
until  it  is  fairly  entered  into  the  plate,  though  not  to  the  same  extent  as 
a  closer-fitting  cap  of  soft  steel. 

Shrapnel:  New  German  Model. — A  new  design  of  shrapnel  i« 
patented  by  the  Rheinische  Mctallwaaren  und  Maschinfabrik  (Germany). 
The  novelty  consists  in  longitudinal  ribs  extending  along  the  inner  sur- 
face of  the  shell.  Two  objects  are  expected  to  be  secured  by  this  design. 
First,  the  shell  is  strengthened  without  sensibly  increasing  the  weight 
or  capacity;  and  second,  the  rotary  displacement  of  the  balls  is  prevented. 
The  balls  themselves  are  provided  with  flats  so  that  they  may  be  packed 
firmly  within  the  5hell,  one  above  the  other,  and  thus  prevent  wedging. 

Shell  and  Shrapnel:  British  Shell  and  Shrapnel  in  South 
Africa, — According  to  Hcrr  Gcntz,  a  Prussian  officer  who  was  in  the 
Boer  service,  the  British  artillery  practice  in  South  Africa  was  very  good 
but  many  of  the  British  shrapnel  and  shell  did  not  burst  at  all  and  few 
if  any  of  the  shrapnel  burst  effectively,  the  case  not  breaking  up  as  it 
should  so  that  the  dispersion  of  shell  fragments  and  balls  was  very  slight. 
From  other  sources  it  is  learned  that  the  tydditc  shells  for  the  field  guns 
were  a  disappointment.  The  explosion  was  usually  one  of  tow  order, 
showing  greenish  fumes  instead  of  the  blackish  ones  of  detonation.  The 
British  technical  papers  «ay  that  lyddite  is  not  a  success  in  calibers  below 
four  inches  and  not  fully  successful  in  shells  of  less  than  six-inch  caliber. 
Whether  the  small  shells  rupture  before  the  proper  temperature  and 
pressure  are  reached,  or  whether  small  amounts  of  the  explosive  do  not 
develop  the  requisite  temperature  with  sufficient  rapidity  for  detonation 
is  not  stated. 

Gas-checks  for  Projectiles. — Many  persons  still  hold  to  the  opinion 
that  erosion  of  the  bmre  is  due  to  the  escape  of  gas  past  the  projectile. 
Either  because  of  holding  this  view,  or  because  probable  purchases  of 
ammunition  do.  Sir  Hiram  Maxim  has  brought  out  an  improvement  of 
his  base-ring  gas-check  for  projectiles.  In  the  present  model  a  movable 
metal  ring,  at  the  moment  of  firing,  presses  a  semi-plastic  ring  out 
against  the  surface  of  the  bore.    As  the  projectile  moves  along  the  bore 
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the  movable  ring  acts  as  a  plunger  and  ca^uses  a  quantity  of  fatty  material, 
contained  in  a  cavity  in  the  projectile,  to  be  continuously  supplied  to  the 
semi-plastic  ring. 

Special  Powder  Case  to  Reduce  Erosion, — Of  all  the  means  taken 
to  cure  the  erosive  qualities  of  nitroglycerin  powders  such  as  cordite,  the 
most  astonishing  is  that  which  is  made  the  subject  of  a  patent  by  Sir 
A.  Noble.  He  considers  that  the  erosion  of  gtins  is  mainly  due  to  the 
excessive  heat  developed  in  the  combustion  of  the  nitroglycerm  powders, 
(This  is  like  saying  that  a  man  who  is  hur^g  dies  of  heart  failure.)  In 
order  to  decrease  the  temperature  without  diminishing  the  ballistic  effect 
a  water  case  is  placed  in  front  of  the  charge  and  it  Is  expected  that  the 
expansion  of  the  vaporitcd  water  will  more  or  less  compensate  for  the 
loss  occasioned  by  the  decreased  temperature  of  the  gunpowder  gases. 

Powder  Bags  Woven  from  Suokelesss  Powder  Threads. — Krupp 
has  taken  out  three  or  more  patents,  differing  but  tittle  in  general  char- 
acter, covering  processes  oi  making  the  envelope  or  bag  for  the  powder 
charge  of  a  fabric  woven  from  strands  or  threads  of  smokeless  powder. 
It  is  hoped  in  this  way  to  prevent  the  collection  of  any  residue  in  the 
bore. 

PstMERs:  New  U.  S.  Navy  Combination  Primers. — The  dew  combi- 
nation electric  and  percussion  primer  is  now  being  issued  to  the  service 
for  all  guns  having  primer  seats  in  the  mushroom  stalk  fitted  for  their 
use.  The  new  primer  differs  from  the  old  ones  both  in  size  and  shape. 
It  is  about  the  size  of  a  32-cal.  revolver  cartridge  shell  but  three  or  four 
times  as  long. 

Fuses. — Krupp  has  patented  an  improvement  on  his  well-known  fuse 
which  has  an  adjustable  time  ring  like  our  own  Navy  fuze  (Sweet's). 
The  improvement  consists  in  better  means  for  jamming  and  holding  the 
ring  in  the  position  in  which  it  is  set.  It  would  seem  from  this  that  the 
fuse  has  given  trouble  in  this  respect.  A  new  time  fuse  is  the  combined 
invention  of  Lieutenant  A,  T.  Dawson  (tate  R,  N.- — now  of  Sir  W.  T. 
Armstrong,  Whitworth  &  Company),  G.  T.  Buckham,  and  S.  V.  Dar- 
dier.  It  is  a  combination  time  and  percussion  fuse  but  the  description  is 
inadequate  to  give  a  correct  understanding  of  the  mechanism.  The  igni- 
tion is  caused  by  a  pelltt  which  flies  to  the  rear  to  fire  the  time  train 
and  another  pellet  which  flies  forward  and  strikes  a  cap  when  the  pro- 
jectile is  suddenly  checked  or  stopped. 


ARMOR. 

TtttAL    OF    A    6-INCH     ARMSTRONG,     SpBHaL     PROCESS.     NiCKEL-StEZL 

Plate. — The  trial  took  place  February  7,  1901.  at  Whale  Island,  Ports- 
mouth, and  was  incompletely  reported  in  Proceedings  Nq.  97.  page  194. 
Plate:  8  feet  by  S  feet  by  6  inches:  secured  by  eight  bolts  to  a  backing 
3.8  feet  thick.  The  gun  used  in  all  five  rounds  was  a  6-inch,  British 
service  type.  The  projectiles  were  all  HoUzer  armor-piercing,  apparently 
from  an  old  lot  made  many  years  ago.  In  this  connection  ace  letter  from 
the  Holtzer  Works  appended  to  the  trial  data.  The  results  of  the  trial 
were  as  follows : 
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Sans  contester  Texcellcnce  de  la  plaque  tJ'Openshaw  Works,  essayee 
le  21  Fevricr  dernier  avec  des  obus  de  6  pouces  Hokzer,  il  nous  semble 
qu'il  eut  ete  correct  d'lndiquer  aussi  I'age  de  ces  projectiles,  car  il  y  a 
douze  ans  au  moins  qu'ils  ont  ete  fabriques;  a  une  epoque  oil  les  plaques 
a  face  cementee  et  rempie,  genre  Harvey,  n'etaient  pas  encore  inventees. 

Or  les  perfcctionjicmcnts  de  nos  projectiles,  ayant  suivi  de  pres.  ceux 
qui  ont  etc  apportes  aux  plaques,  il  en  resulte  que  des  essaii,  comme 
eelui  que  nous  reproduisez,  ne  peuvent  qu'induire  en  erreur  vos  lectcurs, 
sur  la  situation  vraie  et  actuclle  des  choses,  si  ils  nc  sont  pas  accompagjies 
de  I'obscrvation  que  nous  avons  I'honneur  de  soumettre. 

Veutllez  agreer,  M.  Messieurs,  ['assurance  de  notrc  consideration  dis- 
tinguce.  P.  MM.  Jacob  Holtzer  et  Cie. 

Acieries  et  Unicux  (Loire)  le  (H.  A.  EeustleiN.) 

15  Avril. 

[It  is  to  be  remarked  that  there  is  no  reflection  on  tbe  quality  of  the 
plate  in  the  above  letter.  The  plate  was  tested  and  accepted  ofRciatly, 
so  that  its  efficiency  is  not  in  question.  At  the  same  time  it  may  be 
interesting  to  know,  accepting  Messrs.  Holtzer's  statement,  why  modern 
projectiles  are  not  used  ? gainst  modem  armor? — Et>,  The  E.) 

Trial  of  a  4-inch  Armstrong  Nickel-Steel  Plate,  not  Face- 
HAHDENED.^This  trial  took  place  April  7.  The  plate  was  intended  for 
the  armored  cruiser  Lancaster  or  one  of  her  sisters.  Three  shots  were 
fired  from  a  4.7-inch  gnu.  The  shells  weighed  45  pound.s,  and  were 
armor-piercing:  maker  not  reported.  The  initial  velocity  was  t6jo  f.  s. 
and  the  maximum  penetration  was  i  inch.  The  compiler  hopes  to  pre- 
sent fuller  details  of  these  trials. 

Eddys-tone  Armor  Plant. — A  large  armor  plant  is  now  in  process 
of  erection  at  E^dystone.  near  Philadelphia.  It  is  to  be  called  the 
Gruson  Iron  Works  and  is  said  to  be  a  branch  of  the  Grusonwerke, 
Magdeburg- Buckaii,  Germany,  which  was  developed  by  Herr  Gruson  but 
was  sold  some  years  since  to  Herr  Krupp,  and  is  now  owned  and  operated 
by  him.  The  new  works  will  be  prepared  to  furnish  chilled  armor  in  the 
form  of  turrets  and  casemates  for  coast  defense.  The  construction  of 
these  works  is  said  to  have  been  brought  about  by  the  reported  intention 
of  the  Board  on  Fortification  to  use  turrets  and  barbettes  for  coast 
defence  in  place  of  disappearing  mounts. 


BOILERS. 

Report  of  British  Boiler  Committee. — The  British  Naval  Boiler 
Committee,  consisting  of  eminent  naval  and  civilian  engineers  and  other 
eminent  persons,  appointed  by  Parliament  to  examine  into  the  question 
of  water*tube  boilers  suitable  for  British  warships,  has  made  its  report 
to  Parliament.    The  conclusions  arrived  at  are  as  follows: 

"  (i)  The  Committee  are  of  opittion  that  the  advantages  of  water-tube 
boilers  for  naval  purposes  are  so  great,  chiefly  from  the  military  point  of 
view,  that,  provided  a  sitisfactory  type  of  water- tube  boiler  be  adopted, 
it  would  be  more  suitable  for  use  in  his  Majesty's  Navy  than  the  cylin- 
drical type  of  boiler. 

"  (2)  The  Committee  do  not  consider  that  the  Belleville  boiler  has  any 
such  advantage  over  other  types  of  water-tube  boilers  as  to  lead  them  to 
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recDtniticnd  it  as  tht  best  adapted  to  the  requirctiients  of  his  Majesty's 
Navy. 

"  (3)  The  Committee  recommend:  (a)  As  regards  ships  which  are  to 
be  ordered  in  the  future:  That  BeSleville  boilers  be  not  fitted  in  any  case. 
(6)  As  regards  ships  recently  ordered,  for  which  the  work  done  on  the 
boilers  is  not  too  far  advanced:  That  Belleville  bailers  be  not  fitted, 
(c)  As  regards  ships  under  construction,  tor  which  the  work  is  so  far 
advanced  that  any  alteration  of  type  of  boiler  would  delay  th<^  completion 
of  the  ships:  That  Belteville  boilers  be  retained,  (d)  As  regards  com- 
pleted  ships:   That  Belleville  boilers  be  retained  as  fitted. 

"  (4)  In  addition  to  the  Belleville  type  of  boiler,  the  Committee  have 
had  under  consideration  four  types  of  large  straight  tube  boilers  which 
have  been  tried  in  war  vessels,  and  are  now  being  adopted  on  an  extended 
scale  in  foreign  Navies.  These  are:  (o)  The  Babcock  atid  Wilcox  boiler; 
(k)  the  Niclaussc  boiler;  (c)  the  Diirr  boiler;  (d)  the  Yarrow  large  tube 
boiler.  (<t)  and  (b)  have  also  been  tried  in  our  own  Navy  with  satisfactory 
results,  and  are  now  being  adopted  on  a  limited  scale.  If  a  type  of  water- 
tube  boiler  has  ro  be  decided  on  at  once  for  use  in  the  Navy,  the  Com- 
mittee suggest  that  some  or  all  of  these  types  be  taken. 

"  (5)  The  Committee  recommend  that  the  completion  of  the  two  sloops 
and  the  second-class  cruiser  fitting  with  Babcock  and  Wilcox  boilers, 
and  the  sloop  and  first-class  cruiser  fitting  with  Niclausse  boilers,  be 
expedited,  in  order  that  the  value  of  these  types  of  boilers  for  naval  pur- 
poses may  be  ascertained  at  the  earliest  possible  date.  This  is  especially 
important,  as  the  Babcock  and  Wilcox  boiler  adopted  in  the  ships  under 
construction  differs  materially  from  the  Babcock  and  Wikox  boiler  a$ 
fitted  in  the  Sheldrake. 

"  (6)  The  Committee  recommend  that  boflers  of  the  Durr  and  of  a 
modified  Yarrow  type  be  made  and  tested  at  the  earliest  possible  date, 
under  their  supervision,  with  the  view  of  aiding  the  selection  of  one  or 
more  types  of  water-tube  boilers  for  tise  in  his  Majesty's  ships." 

The  Committee's  reasons  for  preferring  water-tube  boilers,  if  a  suitable 
type  can  be  found,  are  as  follows: 

(d)  Rapidity  of  raising  steam  and  of  increasing  the  number  o(  boilers 
at  work. 

ib)  Reduction  to  a  minimum  of  danger  to  the  ship  from  damage  to 
boilers  from  shot  or  shell. 

(f)  Possibility  of  removing  damaged  boilers  and  replacing  them  by 
new  boilers  in  a  very  short  time,  and  without  opening  up  the  decks  or 
removing  fixtures  of  the  hull.  The."5e  requirements  are  met  by  the  water- 
tube  boiler  in  a  greater  degree  than  by  the  cylindrical  boiler,  and  are 
considered  by  the  Committee  of  such  importance  as  to  outweigh  the 
advantages  of  the  latter  type  in  economy  of  fuel  and  cost  of  upkeep. 

Their  objections  to  Belleville  boilers  are  given  as  follows; 

(a)  The  circulation  of  water  is  defective  and  uncertain,  because  of  the 
resistance  offered  by  the  great  length  of  tube  between  the  feed  and  steam 
collectors,  the  friction  of  the  junction  boxes,  and  the  small  holes  in  the 
nipples  between  the  feed  collector  and  the  generator  tubes,  which  also 
are  liable  to  be  obstructed,  and  may  thus  become  a  source  of  danger 

(b)  The  necessity  of  an  automatic  feeding  apparatus  of  a  delicate  and 
complicated  kind, 

(c)  The  great  excess  of  the  pressure  required  in  the  feed  pipes  and 
pump*  over  the  boiler  pressure. 
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(d)  The  considerable  necessary  excess  of  boiler  pressure  over  the 
working  pressure  at  the  engines. 

(f)  The  water  gauges  not  indicating  with  certainty  the  amount  of  water 
in  the  boiler.    This  has  led  to  serious  results, 

(f)  The  quantity  of  water  which  the  boiler  contains  at  different  rates 
of  combustion  varying,  although  the  same  level  may  be  shown  on  the 
water  gauges. 

ig)  The  necessity  of  providing  separators  with  automatic  blowout  valves 
on  the  main  steam  pipes  to  provide  for  water  thrown  out  of  the  boilers 
when  speed  is  suddenly  increased. 

(h)  The  constant  trouble  and  loss  of  water  resulting  from  the  nickel 
sleeve  joints  connecting  the  elements  to  the  feed  collectors. 

(f)  The  liability  of  the  upper  generator  tubes  to  fail  by  pitting  or  corro- 
sion, and,  in  economizer  boilers,  the  still  greater  liability  of  the  econ- 
omizer tubes  to  fail  from  the  same  cause. 
Further: 

(k)  The  upkeep  of  the  Belleville  boiler  has  so  far  proved  to  be  more 
costly  than  that  of  cylindrical  boilers;  in  the  opinion  of  the  Committee 
this  excess  is  likely  to  increase  materially  with  the  age  of  the  boilers. 

(t)  The  additional  evaporating  plant  required  with  Belleville  boilers, 
and  their  greater  coal  consumption  on  ordinary  senrice  as  compared  with 
Cylindrical  boilers. 

The  Committee  recommends  that  boilers  of  the  Dutt,  and  of  a  modified 
Yarrow  type,  be  made  and  tested  at  the  earliest  possible  date.  The 
Committee  also  recommends  the  careful  trial  of  the  vessels  now  being 
Jitted  with  the  Babcock  and  Wilcox  and  Niclausse  types. 


COAST  DEFENSE. 

United  States:  Appro  phi  ations  for  Fortificatioks. — The  follow- 
ing apprDpriations  and  provisos  are  contained  in  the  Fortifications  Appro- 
priation bill  which  became  a  law  March  i,  igoi:  Gun  batteries,  $1,615,000; 
searchlights  for  New  York  Harbor,  $150,000;  range  and  position  finders, 
$150,000;  land  for  fortifications  and  coast  defenses,  $200,000;  protection, 
etc.  of  fortification,  $100,000:  fortifications,  Galveston,  Texas,  $992,000; 
plans  for  fortifications,  ?s,ooo;  toots,  etc.,  to  be  furnished  by  the  Eng. 
Dept.  for  the  use  of  troops,  $25,000;  sea  walls  and  embankments,  $100,000; 
submarine  mines  and  necessary  appliances  for  our  principal  seaports,  in- 
cluding San  Juan,  Porto  Rico,  $50,000;  steel  for  seacoast  guns,  price  not 
to  exceed  21  cents  per  pound,  $476,000,  provided  that  in  the  discretion 
of  the  Secretary  of  War  a  portion  of  this  money  may  be  used  for  the 
purchase  of  material  for  steel-wire  seacoast  guns;  carriages  for  mounting 
seacoast  guns,  $485,000;  reserve  projectiles  and  explosives,  $600,000;  rapid- 
fire  guns,  $4,77,00^:  carriages  for  12-inch  breech -loading  mortars,  $7t,000; 
8-,  ro-  and  12-i'nch  guns,  $414,536;  proof  of  guns,  $iz,ioo;  proof  of  seacoast 
mortars.  $5,000;  armor  plates  and  deck  plates  for  testing  projectiles, 
$24,000;  ammunition  for  artillery  practice,  $117,000;  armament  chests, 
$7,300:  machine  guns,  $50,000;  range  finders,  etc.,  $35,000. 

Implements  and  equipments  for  service,  and  also  for  mounting,  repairs, 
care  and  preservation  of  armament  and  of  range  finders,  including  $25,000 
for  care,  repair,  and  preservation  of  fortifications  in  the  harbor  of  Galves- 
ton. Texas.  $50,000:  material,  tools  and  implements  for  battery  mechanics, 
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1^2,680;  mmintain  guns,  $77,000;  rifles,  siege,  S-inch  B.  L.,  $18,880;  car- 
riages for  same,  $26,'390;  sights  for  cannon,  $23,000;  fuses  and  primers, 
$25,000;  ammunition  of  all  kinds,  $joo,ooo;  inspecting  instruments,  $5,000; 
subcaliber  tubes,  fittings  and  ammunition  for  seacoast  artillery  practice, 
$312,000. 

Proving  ground,  Sandy  Hook,  N.  J,,  $99,067;  Waiervliet  Arsenal,  West 
Troy,  N.  Y.,  for  completing  repairs  and  alterations  on  gun  shops,  includ- 
ing new  cornice,  $10,000;  gallery  drive,  $12,000. 

The  Board  of  Ordnance  and  Fortification,  $100,000;  "  One  additional 
member  shal!  be  added  to  the  said  Board  ot  Ordnance  and  Fortifications, 
*h»  shall  be  an  artillery  officer  of  technical  ability  and  experience,  to  be 
selected  by  the  Secretary  of  Wa': 

"  Provided,  That  before  any  money  shall  be  expended  in  the  construc- 
tion or  test  of  any  gun,  gun  carriage,  ammunition,  or  implements  under 
the  supervision  of  the  said  board,  the  board  shall  be  satisfied,  after  due 
inquiry,  that  the  Government  of  the  United  States  has  a  lawful  right  to 
use  the  inventions  involved  in  the  construction  of  such  gun,  gun  carriage, 
ammunition,  or  implements,  or  that  the  constructron  or  test  is  made  at 
the  request  of  a  person  either  having  such  lawful  right  or  authorized  to 
convey  the  same  to  the  Gove mme tit. 

"  To  enable  the  Secretary  of  War  to  make  a  comparative  test  of  de- 
structive energy  between  the  Gathmann  torpedo  gun  now  at  Sandy  Hook 
and  the  Army  twelve-inch  service  rifle,  sucfi  tests  to  be  made  against  two 
similar  targets  representing  the  side  construction  of  the  latest  type  of 
battleship;  each  of  said  structures  to  be  faced  with  Kruppized  armor  plate 
eight  feet  by  sixteen,  and  twelve  inches  thick,  and  at  least  ten  shots  to  be 
fired  from  the  Army  rifle  against  one  structure  and  one  or  more  Gath- 
mann torpedoes  against  the  other;  for  the  erection  of  the  structures  and 
the  purchase  of  mater iah,  armor  plates,  ammunition,  mount  for  the 
torpedo  gun  and  other  necessary  expenses  of  such  test,  $50,500. 

"  To  enable  the  Secretary  of  War,  in  his  discretion,  and  if  in  his  judg- 
ment it  will  be  for  the  best  interests  of  the  Government,  to  purchase  llie 
U.  S.  Letters  Patent,  numbered  622,479,  issued  April  4,  1899,  covering  the 
Isham  high-expfosive  sheU,  designed  for  firing  high  explosives  and  carry- 
ing the  same  through  armor  plate,  invented  and  now  owned  and  con- 
trolled by  WilJard  S.  Isham,  and  also  to  purchase  the  entire  and  exclusive 
right  for  the  United  States  to  manufacture  and  use  the  high  explosive 
'  thorite,'  invented  and  now  owned  and  controlled  by  Doctor  Hiram  P. 
Tuttle,  $100,000  r  Provided,  That  all  formulae,  data,  and  facts  related  to 
said  process  and  necessary  to  the  successful  manufacture  of  said  '  thorite  * 
shall  be  placed  in  the  possession  of  the  Secretary  of  War,  and  to  his  satis- 
faction, before  any  payment  for  the  same  shall  be  made:  Provided  fur- 
ther, That  before  any  money  shall  be  expended  in  the  purchase  of  said 
patent  the  Secretary  of  War  shal!  be  satisfied,  after  full  investigation, 
that  the  Government  of  the  United  States  shall  have  a  lawful  right  to  use 
said  patent,  without  the  use  of  same  being  an  infringement  upon  any 
prior  invention,  patent,  or  pending  a'pplication  for  patent  covering  said 
invention  or  any  material  part  thereof. 

"  That  as  material  purchased  under  the  foregoing  provisions  of  this 
Act  shall  be  of  American  manufacture,  except  in  cases  when,  in  the  judg- 
ment of  the  Secretary  of  War,  it  is  to  the  manifest  interest  of  the  United 
States  to  make  purchases  in  limited  quantities  abroad,  which  material 
shall  be  admitted  free  of  duty." 
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UNtTED  States:  Torpedo  Boat  Defence.— The  Naval  Torpedo  Boat 
Board,  under  the  presidency  of  Captain  G.  A.  Conv^erse,  U.  S.  N,,  has 
decided  to  visit  the  various  points  on  the  Southern  coast  which  have 
been  mentioned  as  convtnietit  and  safe  plates  fur  the  torpedo  stations 
required  by  the  Navy  Department,  Among  the  points  to  be  visited  will 
be  Savannah,  Charleston,  S.  C,  Port  Royal,  Pensacola,  possibly  Rich- 
mond, Va.  Following  the  southern  trip  a  similar  investigation  of  north- 
ern locations  will  be  made,  and  the  reptjrt  of  the  Board  will  indicate  the 
advantages  and  disadvantages  of  the  sites  selected  and  recommended. — 
Army  &  Navy  Jmtrnal,  May  i8,  igoi. 

Geruanv:  Coast  Defence  Svsteh.— The  system  of  Coast  Defence 
in  Germany  has  been  most  carefully  worked  out.  No  cast-iron  rales 
covering  the  entire  extent  of  the  coast  have  been  laid  down  but  each 
part  is  treated  according  to  the  requirements  of  the  case.  The  naval  ports 
of  Kiel  and  Wilhelnrishavn.  and  adjacent  coasts  and  waters,  and  the 
entrances  to  the  Weser  and  Elbe,  with  their  approaches  and  surround- 
ings, are  entirely  controlled  by  the  Navy,  A  vice-admiral  is  commander- 
in-chief  of  each  of  these  four  districts  and  of  all  the  defences,  afloat  and 
ashore;  and.  by  a  recent  imperial  decree,  he  is  given  full  and  unlimited 
command  within  the  boundaries  of  his  district,  which  boundaries  are 
carefully  defined.  Beyond  the  limits  of  the  naval  districts  and  in  the 
lesser  ports  the  general  commanding  the  district  is  similarly  in  supreme 
command.  This  exact  definitioii  of  authority  cannot  fail  to  result  in 
harmonious  working  of  the  general  defence,  if  the  authority  is  wisely 
exercised, 


COMMUNICATIONS. 

NoTV.~ITader  tbld  he&d  will  appear  not«s  on  Sliraallti«,  Telegnaplijr,  Oc«im  Q«ble«, 
Corrter  Ptg^ooB,  etc. 

WixELESs  Telegraphy  in  the  U.  S.  Navy. — ^The  Board  of  naval 
officers,  headed  by  Captain  Chadwick,  appointed  to  make  a  full  investi- 
gation and  report  on  wireless  telegraphy,  has  completed  its  work  and 
submitted  its  report  to  .'^.dmiral  Bradford,  chief  of  the  Naval  Bureau  of 
Equipment,  having  charge  of  this  subject,  It  had  been  expected  that  the 
inquiry  would  last  through  the  summer,  and  the  Navy  Department  has 
been  somewhat  surprised  at  the  promptness  with  which  the  board  has 
been  able  to  reach  its  conclusions.  Although  the  findings  arc  not  made 
public,  it  is  known  that  the  board  reports  on  the  entire  feasibility  of  the 
system,  and  recommends  that  it  be  adopted  and  that  the  present  system 
of  using  carrier  pigeons  for  messages  between  naval  points  be  abandoned. 

With  the  report  the  board  submits  the  results  of  an  extended  confer- 
ence with  Scnor  Marooni,  the  Italian  inventor,  concerning  the  general 
subject  of  wireless  telegraphy.  It  is  understood  that  Marconi  made  im 
proposition  regarding  his  own  system,  and  that  the  board  secured  his 
views  as  an  expert  on  the  general  subject.  There  is  no  finding  in  favor 
of  any  particular  system,  but  a  general  treatment  of  all  systems.  The 
board  has  no  doubt  that  wireless  telegraphy  will  prove  a  valuable  adjunct 
for  the  navy. — Baitimare  American,  May  8,  igoi. 

Wireless  Telegraphy  ik  the  British  Navy. — The  Majestic,  flagship 
of  the  Channel  Squadron,  had  a  remarkable  experience  in  the  matter  of 
signalling  by  means  of  wireless  telegraphy  while  on  the  voyage  from 
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Portsmouth   to    Berehaven,   where   she   arrived  on   April  22.     Messages 

twere  exchanged  up  lo  a  distance  of  90  miles  between  the  Majestic  at  sea 
Pfid  the  Hector  in  Portsmouth  Harbor  on  April  20  until  at  11.45  P-  "t.  the 
telegraph  communica.tioii  was  unexpectedly  suspended.  The  instruments 
m  on  board  the  Majestic  were  then  adjusted  to  send  a  message  to  Portland, 
^  and  to  the  surprise  of  the  signalling  staff  that  station  was  found  to  be 
Ii  talking  to  the  Hector,  the  latter  explaining  that  it  had  suddenly  lost 
1^  touch  with  the  Channel  Squadron  flagship  owing  to  the  breakdown  of 
|.  the  apparatus  key.  The  distance  at  which  this  information  was  taken 
was  103  miles  as  the  crow  flies,  a  record  so  far  as  the  naval  service  is 
■,     concerned.     Probably  the  space  thus  covered  would  have  been  exceeded 

Shad  not  the  Diadem  at  Plymouth  interrupted,  thinking  that  the  Majestic 
was  calling  her.  The  achievement  must  be  extremely  gratifying  to  the 
naval  officers  who  have  worked  so  assiduously  in  the  development  of  the 
system  of  wireless  telegraphy  for  signalling  purposes  at  sea,  and  likewise 
to  the  trained  signalmen  of  the  fleet  who  show  an  intelligent  interest  in 
the  experiments  and  have  learned  to  manipulate  the  apparatus  expertly, 
An  order  has  been  issued  in  the  Channel  Squadron  that  only  the  flagship 
is  to  keep  her  wireless  instruments  ready  for  sending  and  receiving  m 
harbor,  the  other  ships  disconnecting  their  coherers. — United  Strvke 
Ga£€ttt,  May  4.  1901, 

WiKELESs  Telegraphy  in  the  Spanish  Navy. — Wireless  telegraphy 
is  attracting  considerable  attention  in  Spain.  Experiments  are  being 
made  with  a  system  invented  by  Colonel  Ccrvera.  With  wireless  teleg- 
raphy it  is  hoped  to  establish  communication  with  the  Balearic  Islands 
and  the  Spanish  possessions  in  Africa.  The  Marquis  of  Portago.  director- 
general  of  communications,  has  asked  the  govemment  for  funds  to  carry 
on  the  expeiiments. 


CONSTRUCTION. 

lfon4— trader  this  huad  s-rVW  at>p«BT  ooiea  an  Deelsm,  MAterinla,  Sbeatfalng,  etc. 

Tests  of  Fireproofed  Wood. — The  Assistant  Secretary  of  the  U.  S, 
Navy  has  sent  to  the  Senate  the  report  of  Assistant  Naval  Constructor 
H.  G.  Gillmor,  U.  S.  N.,  who  supervised  the  tests  of  fifcproofed  wood 
made  at  the  Washington  Nav-y-yard  last  December,  The  tests  were  made 
to  determine  whether  or  not  wood  taken  from  different  parts  of  the 
torpedo  boat  Winslow  had,  in  the  five  years  since  it  was  treated,  lost  its 
fireproof  qualities.  The  wood  was  vhiit  pine,  ash,  and  butternut,  and 
four  different  kinds  of  tests  were  made,  the  stove  test,  hot-plate  test,  hot- 
rivet  test,  and  splinter  test.  In  the  first,  shavings  and  kindling  wood 
saturated  with  kerosene  were  burned  with  the  pieces  of  fireproofed  wood 
laid  on  top.  In  the  bottom  of  the  stove  was  placed  waste  saturated  with 
kerosene.  After  the  shavings  and  kindling  were  entirely  consumed,  the 
fireproofed  wood  ceased  to  give  off  any  flame  or  glow,  and  was  found 
charred  from  one-eighth  inch  to  threc-s^teenth  in.  from  the  surface,  but 
entirely  sound  and  free  from  charring  inside.  In  the  hot-plate  test  a 
9ted  plate,  9  in.  wide,  2  ft.  long,  and  Vi  in,  thick,  was  heated  until  bright 
red  on  ihc  surface,  and  immediately  on  removal  from  the  furnace  a  speci- 
men of  each  kind  of  fireproofed  wood  was  laid  on  it  and  left  so  long  as 
there  was  any  flame  from  the  wood.  The  ash  specimen  first  ceased  to 
give  off  flame,  then  the  butternut,  and  the  pine  last.  All  were  found 
38 
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charred  only  on  the  surface,  free  from  ash  and  with  no  tendency  to  glow. 
In  the  hot-rivet  test  rivets  were  heat-^d  in  the  furnace  to  a  drivingr  tem- 
perature, and  laid  upon  the  surface  of  the  specimens.  At  first  some  flaisc 
was  given  off,  but  this  soon  disappeared,  the  charring  was  limited,  and 
there  was  no  ash  where  the  rivets  were  in  contact  with  the  wood.  In  the 
last  test  splinters  were  held  over  the  flame  of  a  Bunscn  burner  burning 
coal  gas.  Flame  was  given  off  while  rpecimerts  were  in  contact  with  the 
fire,  but  ceased  at  once  when  removed,  and  no  ash  fonned. — Railroad 
Gasette. 

FiREPRooFED  Wooo  w  ButTisH  Navy. — According  to  the  PatI  Malt 
Gasettc,  the  naval  authoritie.s  have  decided  to  remove  the  non-irflaramable 
wood  from  the  new  armored  cruiser  Cressy.  Nor,  says  the  paper,  will 
this  material  be  used  in  any  other  British  warships.  The  intention  of 
fitting  it  in  the  Kent  has  been  abandoned,  corti  cine-cove  red  steel  being 
employed  instead  for  the  'tween-deck  fittings.  An  oaken  covering  is 
being  given  to  quarter-deck  and  forecasttc,  as  this  material  is  much 
better  than  bare  steel  for  the  men  to  get  about  on  when  at  sea.  But  no 
wood  is  being  used  in  places  where  its  presence  is  considered  dangerous. 
Experience  has  proved  that  where  wood  is  bolted  to  steel,  as  it  is  on  the 
upper  decks  of  the  new  British  ships,  it  will  neither  bum  nor  splinter. 
The  British  U fitted  Sen'ice  Gasclie,  on  the  other  hand,  Icams  that  "  a 
report  about  the  removal  of  non-inflammable  wood  in  the  Cressy  was 
based  upon  the  fact  that  in  order  to  facilitate  the  ship  being  commis- 
sioned, and  to  avoid  waiting  for  the  dr>-ing  and  repainting  of  the  non- 
inflammable  wood,  it  was  decided  to  replace  some  of  it— a  very  small 
proportion,  and  principally  lathing  for  electric  wires — with  ordinary  wood 
on  the  upper  deck  only.  Nothing  is  being  removed  from  between  decks, 
where  the  greater  part  of  the  non-infiammable  wood  is.  We  are  also 
informed  that  the  wood  is  being  used  on  a  number  of  the  new  warships 
under  construction,  and  that  means  are  being  taken  at  the  varioi;]s  ship- 
yards to  prevent  the  wood  being  worked  into  the  ships  whilst  it  is  damp, 
this  dampness,  which  is  easily  prevented,  being  the  sole  cause  of  any- 
trouble  experienced-"^ — .^rmy  &  Kavy  Journal,  May  4,  iQOt. 

Trial  of  Watek-ttght  Compartment  on  the  Kent. — A  trial  of 
water-tight  bulkheads,  doors  and  fittings  took  place  recently  on  board 
the  British  armored  cruiser  Kent  which  was  launched  on  March  6.  On« 
of  the  main  engine  companments  was  closed  and  water  admitted  to  the 
estimated  amount  of  one  thousand  tons.  All  the  doors  and  bulkheads 
appeared  to  be  perfectly  tight,  and  after  pumping  out  the  water  no  sign 
of  strain  or  deformation  was  obser\"3.ble. 

Electrically  Driven  Ventilating  Fans. — Naval  Constructor  W.  L. 
Capps,  U-  S.  N.,  in  his  report  upon  the  battleship  Alabama,  advises  the 
use  of  electrically  driven  fans  in  each  compartment  in  preference  to  steam 
fans  and  long  ventilating  pipes.  The  %'cntilatiDn  of  the  Kearsarge  is 
more  satisfactory  than  that  of  the  Alabama  on  account  of  the  difference 
in  the  system,  Mr.  Capps  says  in  his  report  that  there  can  be  no  question 
as  to  the  results  obtained  in  the  rtvo  vessels,  and  as  the  electrically-driven 
fans  proved  themselves  so  much  better  than  steam-driven  ones,  he  strong- 
ly recommends  that  electric  driving  be  substituted  for  steam  in  alt  future 
construction.  The  adoption  of  electric  driving,  however,  ought  only  to 
be  one  step  towards  the  complete  revision  of  our  ventilating  apparatus. 
The  comijiler  is  not  ftimiliar  with  the  systems  on  the  Kearsarge  and 
Alabama,  but  the  ventilating  of  previous  ships  is  certainly  wofully  defec- 
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tive.  The  ventilating  trunks  were  unsightly  and  much  in  the  way.  The 
air  discharge  took  place  in  a  way  to  obstruct,  rather  than  assist,  the 
natural  air  currents.  The  louvres  were  all  of  one  size,  regardless  of 
distance  from  the  blower,  and  of  a  design  which  seriously  interfered  with 
easy  circulation  and  wasted  much  power:  the  similarity  of  siie  of  course 
caused  all  of  the  air  to  flow  out  of  the  louvres  near  the  blower  where  the 
pressure  was  highest;  from  the  distant  ones  not  a  breath  ot  air.  The 
supply  of  fresh  air,  in  some  cases,  was  drawn  from  a  ventilator  situated 
over  a  fire  or  engine  room  hatch  and  drew  in  the  heated  air,  pumping  it 
down  against  gravity  and  to  the  discomfort  of  those  below,  thus  doubly 
losing  in  efficiency.  The  long  ventilating  trunks  pierced  water-tight 
bulkheads  and  double  bottoms  and  often  menaced  the  safety  of  the  ship, 
the  bulkhead  valves  adding  little  to  security  while  they  nearly  destroyed 
the  usefulness  of  the  pipe  as  an  air-duct.  Places  like  the  engine-room, 
dynamo-room,  and  workshops  arc  hard  to  ventilate  but  a  great  deal  more 
can  be  done  than  has  been  attempted.  If  the  steel  bulkheads,  floors, 
ceilings,  etc,  be  covered  as  far  as  possible  with  a  non-conductor  of  heat, 
much  of  the  difficulty  is  obviated.  These  surfaces  become  heated  by  con- 
duction, by  radiation,  and  by  escaping  steam  and  heated  air  and  they 
disperse  by  radiation  and  conduction  a  great  part  of  this  heat  tlirough 
the  air.  As  at  present  fitted  no  reasonable  amount  of  air  can  keep  these 
compartments  at  a  comfortable  temperature.  With  the  stationary  sur- 
faces covered  by  a  non-condtjctor  of  heat  a  moderate  amount  of  fresh  air 
supplied  and  diffused  at  the  bottom  of  the  compartments,  so  as  to  aid 
and  not  obstruct  the  natural  currents,  might  achieve  success.  The  de- 
fects of  ventilating  apparatus  are  not  so  noticeable  in  temperate  climates, 
even  in  summer,  as  the  sea  water  is  comparatively  cool,  but  in  the  tropics 
every  defect  is  at  once  painfully  apparent. 

Aluminium  Thermit. — On  Wednesday  Dr,  Hans  Goldschmidt,  of 
Essen,  gave,  at  jqa,  Gillingham  Street,  Westminster,  a  very  successful 
demonstration  of  welding  by  means  of  his  aluminium  thermit  before  a 
large  audience  of  leading  engineers,  metallurgists,  and  chemists.  The 
process  has  repeatedly  been  mentioned  in  our  columns,  and  was  described 
on  pages  386  and  450  of  our  last  volume.  A  mixture  of  powdered 
aluminium  and  iron  oxide  constitutes  the  thermit,  which  is  kept  in  sold- 
ered boxes,  and  can  be  bought  at  the  rate  of  less  than  is,  per  pounds 
This  mixture  is  perfectly  harmless,  and  molten  iron  may  be  poured  into 
it  without  starting  any  reaction.  If,  however,  a  primer,  consisting  of 
powdered  aluminium  and  some  peroxide,  is  appUed,  the  reduction  com- 
mences at  once.  This  was  the  first  experiment,  A  little  of  the  ignition 
powder  is  dropped  into  a  crucible  and  lighted  with  a  common  fusee.  It 
flares  up,  and  when  thermit  is  gradually  added,  the  whole  mass  begins 
to  boil.  A  minute,  or  less,  later,  the  fused  alumina  which  fioats  on  the 
top  may  be  poured  off,  and  the  molten  iron  then  made  to  follow.  To 
show  the  intense  heat,  a  bottomless  crucible  was  placed  on  the  top  of 
an  iron  plate  J^  in.  or  more  in  thicknt^.  The  reduced  iron  bored  a  hole 
through  the  plate  so  quickly  that  the  plate  could  be  handed  round  before 
the  heat  had  spread  to  the  edge.  Then  two  tubes,  2  in.  in  diameter,  were 
welded  together  endways,  a  box  of  sheet  iron  being  loosely  fitted  round 
the  joint,  and  another  box,  packed  with  sand,  outside  this.  In  this  case 
the  heat  alone  acts,  the  reduced  ir^n  is  not  wanted  really.  Therefore, 
some  of  the  alumina  is  poured  out  first  and  directed  against  the  tubes. 
surrounding  them  with  a  protective  layer  of  this  oxide.     After  a  minute 
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the  bolts  which  damp  the  lubes  together  are  tightened  by,  perhaps,  J4  h 
a  minute  or  two  later  the  box  frames  are  knocked  off,  and  the  iron  and 
alumina  also  come  oflF  neatly  without  the  slightest  trouble.  A  beautiful 
weld  results.  An  experiment  u-ith  a  larger  tube  was  equally  successful 
Then  two  heavy  tram  rails  were  welded  togrether.  Boxes  packed  with 
sand  had  been  placed  about  them,  and  the  rails  were  held  in  position  by 
two  bolts,  one  on  each  side.  Above  the  joint  stood  a  crucible,  taJcing 
about  2S  pounds  of  thermit  and  closed  below  by  a  thin  plate  of  iron. 
In  this  instance,  a  little  ig^nition  powder  was  simpiy  sprinkled  on  the 
top  of  the  thermit  and  lighted  in  the  usual  fashion  by  means  of  a  fusee. 
The  mass  soon  burned  its  way  through  the  under  plate,  and  a  minute  or 
so  afterwards  the  bolts  could  be  lightened.  That  practically  Anjshes  the 
weld.  As  no  fishplate  nor  drilling  is  required,  the  Altgemeine  Thermit 
Gcsellschaft,  of  Esseti.  can  weld  rails  on  the  terms  usually  paid  for  mailcing 
a  good  joint.  The  process  has  been  adopted  in  a  good  many  towns,  and 
ha^  g^iven  great  satisfaction.  Some  fine  specimens  of  work  done  by 
aluminium  thermit  were  exhibited,  among-  them  a  welding  of  cast  iron  and 
steel,  and  manj*  test  bars,  none  of  which  had  in  the  testing  machine  ever 
given  way  at  the  joint.  The  aluminium  applied  is  the  commercial  alumi- 
nium of  American  and  other  works,  of  q8  per  cent  and  more.  The  pow- 
dering and  mixing,  the  manufacture  of  the  partly  magnesia-lined  crucibles 
and  box  frames  are  all  done  at  the  Essen  Works.  The  alumina  which 
results  as  a  by-product  is  an  eKCeptionally  pure  corundum,  which  is  sold 
to  emery  works.  Messrs.  Fox,  Thicknesse,  and  Hull,  of  32  Victoria 
Street,  S.  W..  are  representing  Dr.  Goldschmidt  in  the  United  King:doni. 
^Engineering,  London,  May  3,  IQOI. 

Aluminium:  Welding.— A  firm  of  Hanau,  Germany,  has  succeeded  in 
welding  aluminium  without  the  use  of  any  metal,  solder,  or  acid,  says  the 
SiitHtifie  Amtriean.  No  seam  can  be  detected,  atid  the  welded  pieces  can 
resist  blows  and  temperature  variations  as  well  as  if  there  were  no  joiot- 
The  process  is  a  secret  one. 


GUNPOWDER  AND  EXPLOSIVES. 

Erosion  of  Guns. — This  is  a  matter  attracting  the  greatest  attention 
in  Great  Britain  and  Italy,  where  nitroglycerin  powders  still  continue 
to  be  used.  The  subject  was  treated  at  some  length  in  the  Notes  of 
Phoceedings  No.  Q7.  but  .'some  further  information  is  at  hand  confirma- 
lory  of  the  general  correctness  of  the  theory  therein  advanced.  As  a 
preliminary  to  discussion  it  is  desirable  to  present  some  of  the  facts  in 
regard  to  erosion, 

In  forwarding  a  brief  of  the  records  of  a  s-inch,  40-caltber  gun  in  use 
at  Indian  Head  Proving  Ground,  Lieutenant  W.  G.  Turpiti.  U.  S.  N"., 
says: 

"  This  is  a  station  gun  and  is  particularly  open  to  erosion  from  the 
fact  that  during  the  proof  firing  of  the  gun  a  pressure  gauge  was  put 
by  tiome  mistake  in  the  mouth  of  the  cartridge  case.  This  gauge  scored 
the  rifling  very  materially,  so  much  so  in  fact  that  the  gun  was  never 
sent  out  into  service  but  was  returned  here  to  be  used  as  a  station  gun. 
So  far  as  you  can  see  by  close  inspection  there  appears  to  be  very  little 
erosion.  The  gun  has  had  a  total  number  of  rounds  with  smokeless 
powder  of  719,  divided  as  fellows  as  regards  pressures: 
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PreSBtlFM. 


Bounds. 


PreMures. 


BouTjdj, 


Belowfitoiu.... ISO 

EtoTUiiu 8ft 

TtOfltODB £1 

StoBtona , ,. tS 

9 to  10 tODS. .........  ..............  U 

lOtoUtoo*.,. M 

lltolStoM.... 44 

13  to  13  tone,.., B8 


in  to  UtoDB. ■..,..,...■,■, ■■.■.■■■  le 

14  to  IE  lonfi tib 

l&toldUiaB M 

ttl  ton  tQnB > 11 

(HtT  17  toes.,., S 

Total  TIV 


"  Somethtngr  over  half  of  these  rounds  were  fired  at  low  pressures  aud 
low  velocities:  but  the  other  308  were  fired  at  or  above  service  cottditions. 
The  average  pressure  for  this  gun  is  between  14  and  15  tons.  In  addition 
to  the  above  number  of  rounds  ihis  gun  has  been  fired  140  times,  using 
brown  powder.  I  have  not  taken  these  into  account  in  the  table  of  pres- 
sures and  rounds  above  given. 

"  This  gun  has  recently  been  «p  at  the  gun  factory  and  has  been 
thoroughly  cleaned  and  lapped  out.  The  erosion  does  not  seem  to  be 
of  sufficient  magnitude  to  reduce  the  velocities  in  the  gun  and  is  confined 
entirely  to  the  grooves.  The  lands  do  not  appear  to  have  suffered  in 
the  least" 

Lieutenant  Dawson  (late  R.  N.).  a  British  ordnance  engineer,  in  a 
paper  read  before  the  British  Society  of  Arts,  gives  the  following  table 
of  erosive  action  in  a  6-inch  gun  using  cordite: 

EROSION  IN  A  OltN  FSirNG  COKDITE  WITH  A  VELOCITY  OF  ABOUT 

3SO0  F.  f*. 
Distance  from  inmxlp  in  Inches...     334.5     SSE.      230.      32+t.      286-      283-      S19.      iU, 

^*"«a»S^"ti^V'Ch™"'.*.''..T:     ■«»*   -^^     •«»=   •'»"   -"^    ■"*   ■"»*   ■"*" 

Wear  of  (yun  yet  round  wtUiout 
gBs-chock,  iDcbeft 


.(in  .0043  .ocMi  .mgi    am  .asi  .oois  .i»i2 


In  regard  to  erosion  Lieut.  Dawson  says: 

"  Nitrocellulose  powder  has  the  great  advantage  of  being  capable  of 
producing  in  modem  artillery  the  highest  possible  ballistics  with  the 
least  possible  amount  of  wear  to  the  gun;  and  therefore  at  the  moment 
its  introduction  should  be  treated  from  a  most  strtous  standpoint.  It  is, 
I  think,  well-known  to  all  of  you  that  the  temperature  of  explosion  of 
cordite  is  practically  double  that  of  nitrocellulose  powders.  This  great 
difference  in  temperature  of  explosion  has  a  great  bearing  upon  the 
wear  of  guns,  for  with  so  high  a  temperature  of  explosion  as  cordite,  far 
exceeding  the  melting  point  of  steel,  it  is  not  reasonable  to  expect  a  gun 
to  last  many  rounds,  and  especially  if  large  charges  are  used,  developing 
heavy  volumes  of  gas.  Now,  in  ord.T  to  obtain  high  ballistics,  it  is  very 
necessary  to  develop  very  large  quantities  of  gas,  with  the  view  oJ  keep- 
ing the  volumes  of  expansion  of  the  gas  at  the  higher  pressures  as  long 
as  possible,  and  continuing  these  pressures  to  the  muzzle  of  the  gun. 
If  cordite  is  used,  having  this  very  high  temperature  of  explosion,  these 
volumes  of  ga*  at  the  high  pressure  must  of  necessity  affect  the  bore  of 
the  gun,  especially  at  the  commencement  of  the  rifling.  The  nature  of 
the  wear  of  the  bore  with  cordite  is  also  very  serious,  taking  the  fontt 
as  it  does  at  the  commencement  of  erosion  of  very  thin  fine  lines,  which 
develop  as  the  rounds  are  continued,  completely  washing  away  the 
surface,  and  quite  abnormally  enlarging  the  seat  in  the  gun,  where  the 
shot  is  rammed  home.    This,  after  a  few  rounds,  allows  the  shot  to  be 
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over* rammed,  rncrcajing-  the  voltune  of  the  dumber,  which,  ta  its  ism. 
ditntnJiihci  the  pressure,  reducing  the  energy  oj  the  gun,  and  v^rriag  t^ 
velocities,  and  Ihcrcfore  the  range,  accursc;,  and,  indeed,  every  pom. 
wUfch  iu  the  g-unner  is  an  absolute  essential.  Furtbemiore,  the  wear  d 
the  bore  of  the  gun  prevents  the  proper  centring  of  the  projectile  a£ 
start i rig.  causjng  it  in  many  cases  to  gyrate  viten  it  cocnes  dnder  sibe 
influence  of  the  rifling.  Iti  g^ns  of  low  power  asin^^  cordite^  where  ool; 
Bmall  charges  arc  required,  tbe  effect  is,  of  course,  much  less  that,  a 
guns  uxing  large  charges;  but  I  contend  tliat  as  tt  is  necessary  for 
IQOdern  artillery,  except  that  for  special  purpo&«9t  to  have  the  luKi>C3t 
posiiible  ballistics,  it  is  of  primary  importance  to  ase  a  powder  wl&di, 
a*  far  sm  possible,  gets  over  the  objections  I  ha%'e  just  meodooed.  Tbe 
effect  ul  uiitng  cordite  in,  say,  6-inch  high-powered  gvns.  having  reloci- 
ties  of  jHoo  to  3000  feet,  is  to  entait  a  loss  of  some  500  to  600  foot-secoiMU. 
■ftcr  abotrt  ^OO  rounds  fiavc  been  fired,  representing  a  loss  of  energy  of 
jibotit  34  per  cent,  owing  to  the  development  of  erosive  effects.  Fnrther- 
nvorc,  these  velocities  vary  very  malerially  with  the  lemperattire*  and  ia 
ioiiic  guns  as  much  as  J  feet  for  every  degree  Fahrenheit,  Tbe  qtiestioB 
really  comes  to  this :  that  if  cordite  is  used,  no  higher  velocity  than,  say. 
abuml  ?SoO  feet  can  be  obtained  for  any  reasonable  number  of  rowMls. 
whereas  with  nitrocellulose  powder,  velocities  up  to  and  exceeding  jooo 
fret  can  be  raaily  obtnincd,  without  the  objeatons  attendant  upon  the  use 
of  cordite,  I  therefore  shall  continue  to  urge  thai  a  nitroglycerin  powder 
in  not  suited  to  modern  artillery,  and  that  any  country  continuing  to 
URr  it  mui^t  of  necessity  be  at  a  serious  disadvantage  with  a  country 
nutking  use  of  a  nitrocellulose  powder.  The  effects  in  other  coontries 
of  pnwders  containing  from  10  to  25  ptt  cent  of  ttitroglycerin  have,  fron 
in  erosion  point  of  view,  been  superior  to  these  containing  a  higher 
proportion,  but  wi*h  such  a  powder  a  much  larger  charge  has  to  be  nsed 
iti  order  to  obtain  the  same  ballistics,  and  the  saving  in  erosion  is  not 
■u  great  as  one  would  naturally  in  the  first  instance  think.  A  certain 
increase  in  the  life  of  the  gun  can  be  obtained  by  using  an  efficient  gas- 
check,  and  my  diagram  [omitted;  it  may  be  plotted  from  data  given  in  the 
table  at  the  beginning  of  Lieut.  Dawson's  remarks]  shows  the  advantage 
of  using  the  special  form  of  gas^check  shown  [omitted;  rotating  band 
broadened  and  rear  part  contains  two  annular  recesses  apparently  filled 
with  obturating  material  and  covered  with  a  thin  plate  ring  J  thereon  lor 
making  a  metallic  seal  of  the  gas  at  the  commencement  of  the  travel 
of  the  shot  and  continuing  it  throughout  the  bore.  The  advantage  of 
using  such  a  gas-check  is  to  lengthen  the  life  of  the  gun,  but  it  will  have 
much  more  valuable  results  if  used  in  connection  with  nitrocellulose 
powder  than  with  3  powder  containing  any  percentage  of  nitroglycerin. 

"  As  an  example  of  the  small  erosion  in  gxms  when  using  a  nitrocelln- 
loBe  form  of  powder,  I  would  refer  you  to  an  experiment  carried  out  in  a 
Krupp  6-!nch  gun.  in  which — after  some  534  rounds,  76  of  which  were 
fired  with  prismatic  powder  [brown]  and  batlistite — the  dimensions  of 
the  bore  were  such  that  notwithstanding  the  damage  done  with  the  76 
rntHids  of  powder  other  than  nitrocellulose,  the  dimensions  of  the  gtin 
came  within  the  acceptance  limit  of  a  new  guru  It  is  only  right,  how- 
ever, to  add  that  in  this  gun  the  velocities  were  not  very  high,  being 
only  2300  foot-se;onds;  but  even  this  velocity  is  higher  than  that  of  the 
mnjnrity  of  6-inch  guns  we  now  have  in  the  service. 

"  The    usual    objc^rtior    put   forward    to    the   introduction    of  a    nitro- 
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cellulose  powder  is  that  it  will  not  keep  on  fo-eign  stations  with  variable 
climates.  This  I  must  state  is  erroneous;  1  have  resuks  of  nitroceliuSose 
powders  stored  in  some  of  the  hottest  climates,  and  these  have  proved  m 
every  way  satisfactory,  both  chemically  and  balliatically,  when  fired  in 
gutts.  Some  of  the  great  Gernian  makers  have  had  this  powder  under 
various  heat  tests  for  many  years,  and  have  reported  to  me  their  definite 
opinion  that  nitrocellnlcse  powders,  K  properly  made,  are  to  be  relied 
upon  not  to  deteriorate  any  more  than  cordite  and  other  nitroglycerin 
powders  when  subjected  to  variable  climatic  itil^uenccs. 

"  I  have  heard  it  sometimes  said  abroad  that  better  ballistics  can  be 
obtained  in  a  rifle  using  nitroglycerin  powders,  as  against  cartridges  made 
up  of  nitrocellulose  powders.  This  belief  is  unfounded,  as  I  have  been 
able  to  obtain  from  ride  cartridges  of  the  smallest  size  used  in  Europe 
higher  ballistics  with  nitrocellulose  powder  than  with  cordite  at  normal 
temperatures,  say  between  60  degrees  and  80  degrees  Fahrenheit. 

Having  laid  particular  stress  on  the  importance  of  nitrocellulose  pow- 
ders, because  they  are  the  only  ones  by  which  we  can  obtain  constant 
high  velocities  up  to  say  5000  foot-seconds,  I  will  now  call  your  attention 
to  my  dangerous  space  diagram,  showing  the  difference  between  the 
eflfect  of  firing  with  a  high  velocity  and  a  low  velocity."  [This  diagram 
is  omitted;  it  is  not  germane  to  the  present  investigation.  The  subject 
of  danger  space,  etc.,  will  be  much  more  fully  treated  than  by  Lieut. 
Dawson  in  a  future  namber  of  the  Psoceedings.] 

The  following  is  from  the  United  Service  Gaxette  of  March  30,  1901 ; 

"  Owing  to  the  serious  erosion  in  guns  which  is  set  up  by  cordite  and 
other  almost  similar  explosives  they  have  been  abandoned  abroad,  and  a 
committee  in  this  country,  under  the  presidency  of  Lord  Rayleigh,  has 
been  at  work  under  the  following  terms  of  reference: 

"  (fl)  To  carry  out  trials  with  a  vi^w  to  ascertaining  what  are  the  best 
smokeless  propellants  for  use  in  existing  guns  of  all  natures,  and  in  exist- 
ing small  arms. 

"  (ft)  To  report  as  to  whether  any  modification  in  the  existing  designs 
of  guns  is  desirable,  with  a  view  to  developing  the  full  powers  of  any 
propellanl  which  may  be  proposed. 

"  (f)  To  carry  out  trials  with  a  view  to  obtaining  a  high  explosive  for 
$hclU  which  can  be  fired  from  all  natures  of  guns  and  howitzers  with  a$ 
much  safety  as  lyddite,  with  greater  certainty  of  detonation,  and  with 
greater  explosive  effect. 

"  Now.  Sir  Henry  Brackenbury,  Director-General  of  Ordnance,  acting 
under  the  Secretary  of  State,  has  directed  a  letter  to  all  manufacturers 
of  propellants  and  high  explosives  on  the  Home  Office  list,  inviting  them 
to  submit,  in  confidence,  an}'  preparations  under  either  head  which  give 
reasonable  promise  of  proving  more  efhcieni  than  the  present  Service 
explosives. 

*'  The  committee  have  suggested  the  establishment  in  Great  Britain 
of  an  institution  similar  to  the  Centralstelle  fuer  wissenschaftlichtechnische 
und  untcrsDchungcn,  founded  two  years  ago  as  a  limited  hability  com- 
pany, near  Berlin,  This  organization  was  established  for  the  exclusive 
benefit  of  a  limited  number  of  manufacturers,  for  the  purpose  of  exer- 
cising control  over  their  works,  as  regards  the  quality  of  tlie  output, 
and  to  carry  out  such  investigations,  espcrimenls.  and  researches  as  may 
serve  to  secure  the  highest  efficiency  and  perfection  for  their  manufac- 
tures.   The  interested  firms   submit  their  individual  experiments  to  the 
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Centntlstellt,  where  all  the  tnformation  thus  collrctcd  ts  sifte<t  aaJ  a- 
amined.  Any  new  discovery  which  the  Ccntralstellc  holds  to  be  cj 
safficient  importance  is  communicated  to  those  of  th«  works  imtxesltdis 
the  Centralstelle  to  whom  it  may  bt  useful." 

Sir  Hiram  Maxim  has  taken  out  3  patent  in.  the  maijufaetare  oi  «- 
plosives  ^patent  dated  Martrh  3,  1900)  which  is  briefly  described  is  ibt 
report  of  patents  15  follows: 

"  An  explosive  composed  of  nitrated  guncotton  pulp,  ground  to  gtttt 
fineness  under  edge  rollere,  together  with  2  per  cent  to  15  per  cent  « 
re&tiiou$  material.  This  compound  is  then  pressed  into  blocks  of  surtaUt 
tin  for  use  in  ordnance.  The  object  of  the  added  resinous  matter  is  to 
prevent  Or  diminish  erosion,  which  it  does  through  its  richness  in  carboa 
The  carbon  di-oxidc  which  is  given  off  frorn  the  present  cordite,  and 
which  erodes  the  gun  barrels,  is  thus  displaced  by  carbori  mon-oxide." 

The  following,  which  I  derived  from  an  article  in  Arms  &  Expkshts, 
was  pubhshed  in  (he  Army  and  Navy  Year  Book  for  1895 ; 

"  Smttered  through  the  literature  of  explosives  may  be  found  datt 
for  the  combustion  temperatures,  or  calorific  intensities,  of  gunpowder, 
gnncotton,  and  nitroglycerin,  which  vary  between  the  following  limits: 

Black  gunpowder .3000"  to  4000°  C.  (543^°  to  7232°  F.) 

GuncDtton - 5000'  to  6000°  C  (9000*  to  10.800'  F.) 

Nitroglycerin    7000"  to  9000"  C.  (1^,600"  to  16,200"  F.) 

"These   data   appear   the   more   remarkable   inasmuch   as   the   lowest 

temperature  cited  is  above  the  melting  point  of  most  gun-metals.  Von 
Winch  has  recently  called  altention  to  an  error  into  which  many  ob- 
sen-ers  have  faden  in  respect  of  these  data — viz.,  the  assumption  that  the 
specific  heat  of  the  products  of  combustion  is  independent  of  the  teni- 
perature.  He  shows  that  this  is  not  the  case,  and  then,  by  means  of  a 
newly  developed  expression  for  the  specific  heat,  he  obtains,  as  the 
combustion  temperatures,  or  colorific  intensities,  of  the  above  explosives 
the  following  values: 

Black  gunpowder 1874" C,  (3405'  F.) 

Guncottoa 2516' C,  (4561°  F.) 

Nitroglycerin 3005"  C.  (S44i°  F-> 

From  the  preceding  data  it  appears  that  the  chief  cause  ol  erosion  is 
certainly  not  pressure,  for  with  high  pressures  in  guns  using  pyrocellulose 
powders  the  erosion  is  insignificant.  It  is  not  caused  chiefly  fay  tempera- 
ture, for  powders  containing  but  a  small  percentage  of  nitroglycerin 
show  very  marked  erosive  qualities.  It  is  not  chiefly  caused  by  escape 
of  gas  past  the  projectile  through  inefficient  obturation  of  the  rotating 
bard,  because  it  is  almost  nothing  when  pyrocellulose  powders  are  used 
with  guns  and  projectiles  that  give  excessive  erosian  with  nitroglycerin 
powders  under  the  same  conditions  of  pressure  and  velocity.  It  is  trtie 
that  an  efficient  gas-check  decreases  the  erosion  with  the  latter  type  of 
powder.  But  it  is  admitted  by  all  that  the  use  of  a  gas-check  is  only 
p«lliativc  and  I  doubt  if  it  is  of  any  use  until  .ifter  the  erosion  has  made 
considerable  progress,  after  which  time  the  gas-check  closes  the  gap 
around  the  projectile  which  the  regular  rotating  band  is  no  longer  able 
to  do.  For  of  course  no  one  doubts  that  the  rush  of  gas  past  the  pro- 
icctilc.  espf daily  if  this  gas  it  rick  in  oxygen,  will  undoubtedly  cause  some 
erosion.     The  experiments  of  Lieutenant  Dawson  are  proof  of  this,  but 
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iplfnty  others  may  be  cited.     But  there  is  nothing  to  show  that  a  special 

i5*ch*ck  would  be  of  great  value  in  guns  using  pyrocollodion  powders. 

ie  present  rotating  band  seems  to  act  cfiiciently.  In  the  case  of  cordite 
id  Noble's  powders  tbaJlistite,  etc.)  the  gas  rushing  past  the  projectile 

rich  in  oxygen  and  it  is  brought  in  intimate  contact  with  the  metal 
of  the  bore,  some  of  which  has  been  bwrnished  bright  by  the  previous 
projectiles  and  so  is  ready  for  easy  oxidation.  There  remains  then  but 
the  chemical  aspect  of  the  question,  a  view  of  which  was  briefly  pre- 
sented in  the  last  number  of  the  Proceedings,  Whether  the  chemistry 
therein  given  is  pe.^ectly  sound  or  not,  the  compiler  believes  that  the 
central  idea  advanced,  which  is  that  the  principal  cause  of  erosion  (where 
it  is  of  serious  amount)  is  oxidation  of  the  metal  of  the  bore,  is  the  true 
solution  of  the  problem.  The  causes  of  erosion  in  guns  using  pyro- 
cellulose  are  not  here  in  question.  The  small  amount  that  exists  is 
probably  due  to  a  combination  of  chemical  action  and  imperfect  obtura- 
tion and  perhaps  the  latter  is  very  much  the  greater  factor. 

Sir.  A.  Noble's  plan  of  introducing  water  in  the  powder  case  in  order 
to  lower  the  temperature  of  combustion  and  so  reduce  the  erosion  (see 
"  Special   Powder  Case  to  Reduce   Erosion  "   in  notes  on  Anwnumtion, 

page  >  seems  wholly  impractical  and  th«iretically  wrong.    Such  a 

contrivance  is  clumsy  and,  if  recent  investigations  into  the  oxidation,  of 
iron  at  low  temperatures  (see  "  Rusting  of  Iron,"  page  193,  Proceedings 
No.  9T)  give  results  which  are  true  for  high  ones,  the  introduction  ol 
water  is  likely  to  add  to  the  trouble  rather  than  to  lessen  it- 

DrroKATOHs  without  Fulminate  of  Mercury, — A  German  chemist, 
Dr.  L.  Wohler,  has  patented  a  method  of  rendering  detonators  less 
expensive  and  more  efficient  by  substituting  for  part  of  the  fulminate  of 
mercury  a  quantity  of  trmitrotoluol.  Trinitrotoluol  is  not  so  expensive 
as  the  fulminate  of  mercury,  and  not  so  much  of  the  former  substance 
has  to  be  used  as  the  latter.  An  example  of  the  material  for  insertion 
in  the  detonator  tube  is  as  follows:  Trinitrotoluol,  0.1  to  t.J  grains, 
according  to  the  effect  desired,  is  first  inserted,  and  above  that  0.1  to  o.j 
grain  of  mercury  is  distributed.  English  patent  date  is  February  16, 
1901. — Chiefly  from  Arms  &  Explosives, 

Explosions  of  Magazines  on  the  Spanish  Ships  after  Santiago. — 
There  are  probably  many  people  who  still  believe  that  the  Maine  was 
destroyed  by  the  explosion  of  her  own  magaiine  through  negligence  or 
accident.  Some  foreign  writers  have  produced  small  volumes  to  explain 
away  the  manifest  difficulties  which  beset  such  a  theory  when  confronted 
with  the  facts  of  the  situation,  particularly  the  ascertained  condition  of 
the  wreck.  The  officers  of  our  service  have  very  generally  contended 
that  while  the  watchfulness  and  discipline  aboard  our  ships  made  such 
an  accident  almost  impossible,  the  condition  of  the  wreck  after  the  ex- 
plosion was  such  as  to  preclude  the  possibility  that  the  cause  was  due 
to  magaiine  explosion,  on  the  ground  that  an  internal  explosion  of 
gunpowder  taking  place  below  water  would  not  drive  the  sides  or  bottom 
outward  but  force  the  decks  up.  Water,  which  yields  so  easily  to  slow 
movements,  is  like  a  mountain  of  granite  to  sudden  blows  like  that 
given  by  powder  pressure  against  the  sides  and  bottom  of  the  ship.  If 
the  water  surrounding  the  Maine  for  a  hundred  yards  in  every  direction 
were  to  have  been  replaced  by  a  vast  expanse  of  granite  rock  fitting  her 
bottom  with  the  same  closeness  and  ■'xaclitude  as  the  water,  the  resistance 
to  forcing  out  of  the  rides  by  an  internal  gunpowder  explosion  would  not 
have  been  greatly  increased. 
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In  my  opinion  a  very  conclusive  case  could  be  made  out  upon  theoreti- 
cal grounds  based  upon  general  knowledge  of  the  action  of  explosives; 
but  that  is  beside  my  pre^rnt  purpose  which  is  lo  cite  practical  parallels. 
The  three  Spanish  armored  cruisers.  Infanta  Maria  Teresa,  Viscaya,  and 
Almirante  Oquendo.  which  were  stranded  and  burnt  in  the  naval  action 
off  Santiag'o,  had  many  points  in  common  with  the  Maiae.  They  were 
almost  exactly  the  same  size  as  the  Maine,  differing  from  her  less  iban 
three  per  cent  in  normal  displacement  and  general  dimensions,  and 
havring  similar  armor  belts  and  protective  decks.  Moreover,  the  prin- 
cipal magazines  and  shell  rooms  wer>  in  the  same  general  locations  and 
contained  about  the  same  amounts  ot  powder  and  other  ammunition^  so 
far  as  we  can  ascertain. 

All  the  magazines  and  aniraunition  rooms  of  the  Oquendo  and  Viscaj-a 
blew  up,  and  some  of  those  on  the  Maria  Teresa,  the  others  being  flooded. 
What  was  the  result?  The  decks  were  forced  upward.  In  the  case  of 
the  Maria  Teresa,  even  the  decks  were  not  seriously  wrecked.  In  the 
Oquendo  and  Viscaya  I  was  unable  to  examine  the  condition  of  all  the 
lower  decks  as  some  were  submerged.  The  protective  deck  of  both  these 
ships,  however,  was  in  plain  sight  above  water.  The  force  of  the  explo- 
sions had  lifted  it  bodily  forward  and  aft  where  it  covered  the  magazines, 
shearing  the  ends  of  the  beams  at  the  ship's  sides  and  ripping  it  from  Us 
other  fastenings  at  sides  and  bulkheads.  So  far  as  I  recollect  no  hole 
was  made  in  it  anywhere.  Some  of  the  bulkheads,  and  perhaps  all, 
surrounding  the  magazines  and  compartments  immediately  adjacent  were 
blown  down  and  wrecked  in  various  ways,  And  yet  not  one  hole  in  the 
sides  could  be  found.  And  further — notwithstanding  the  destruction  of 
the  decks  and  beams  which  removed  almost  all  the  interior  forces  holding^ 
the  ships'  sides  together — there  was  no  exterior  indication  that  the 
explosion  had  taken  place.  So  far  as  I  could  see.  and  I  looked  most 
carefully,  there  was  no  distortion  of  the  lines  of  the  hull,  not  even  a 
bulge.  Above  water  the  explosion  of  the  torpedoes  had  ripped  off  many 
plates  in  the  bows  of  these  ships.  But  even  here  the  damage  was  less 
than  might  have  been  expected,  for  the  injury  was  confined  almost  wholly 
to  the  plating,  the  frames  being  very  little  injured. 

The  groups  of  magazmes  at  apposite  ends  of  the  ships  exploded  sepa* 
rately;  of  these  explosions  I  saw  two — one  on  the  Viscaya  at  close  rangre, 
while  we  were  picking  up  her  crew,  and  just  after  Captain  Eulate  had 
been  brought  on  board  and  was  being  taken  below.  It  was  a  most  im- 
pressive sight.  A  vast  cloud  of  white  smoke  gushed  up  with  enormous 
velocity  to  a  height  of  many  hundred  feet  and  then  spread  out,  forming 
a  figure  like  a  great  palm  tree.  Those  who  happened  to  be  looking  at 
that  part  of  the  Viscaya  said  the  white  smoke  was  preceded  by  a  tongue 
of  flame  and  thin  smoke  which  shot  up  as  high  as  the  masthead,  The 
others  of  us  who  were  an  instant  too  late  saw  only  the  after  rush  of 
smoke.  Almost  simultaneously  with  the  appearance  of  this  smoke 
column — which  I  conclude  came  through  a  very  large  hatch — the  smoke 
puffed  up  all  around  the  deck  and  (or  a  moment  hid  that  end  of  the  shlii 
almost  completely. 

The  results  of  the  explosions,  coinciding  with  our  previously  conceived 
ideas,  are  to  my  mind  practically  conclusive  as  to  the  ordinary  effects 
of  magazine  explosions  in  ships.  The  very  moderate  damage  from  the 
explosion  of  several  torpedoes  (at  least  three),  quite  close  together,  in 
the  bow  of  the  Viscaya.  make  me  exceedingly  sceptical  as  to  the  great 
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destruction  to  be  expected  from  high  explosive  shells  in  future  naval 
warfare.  The  radius  of  destructive  effect  was  so  strikingly  limited  in 
this  case  that  I  cannot  sce  (iqw  a  single  shell,  containing  perhaps  not 
one  per  cent  as  much  explosive,  can  be  so  hideous  a  missile  as  it  is,  in 
Europe,  popularly  held  to  be.  The  stories  of  the  condition  of  affairs 
found  upon  old  ships  after  recent  firing  experiments  may  be  wholly  cor- 
rect; but  if  so  I  belkvc  the  same  condition  is  to  be  expected  frotn  the 
explosion  of  an  equal  number  of  shells  charged  with  guntx>wder.  The 
high-explosive  shell  charge  breaks  up  the  shell  into  so  manji  fragments 
that  they  must  act  like  shrapnel. 

The  results  of  the  torpedo  explosions  referred  to  above  seem  fully  to 
sustain  Professor  Alger's  contention  that  the  effects  of  the  explosion  of 
a  torpedo  in  a  tube  above  water  would  be  chiefly  confined  to  the  com- 
partment containing  it. 


GUiNS;   FIRING. 

NOTB.— ITn^cr  tbfs  bead  win  be  given  notes  referrinf  *o  Ri-ln^  t9sto  of  gvam,  taEB«t 
pr&ctice,  special  practice,  iccidenta  to  icruns  while  ttrlnK-,  etc. 

TitlAL  AKD  DeSCRIFTEON  OF  S'lNCH,  50-CALtBBS  GVH,   M*99,   FOR  U.   S. 

Navy. — The  followiag  ts  furnished  by  Lieutenant  W.  G.  Turpin,  U.  S.  N^, 
assistant  inspector  of  ordnance,  Indian  Head: 

This  gun  is  of  a  new  design,  being  approximately  50  calibers  in  length 
and  designed  to  give  jooo  f.  s.  velocity  with  smokeless  powder;  chamber 
pressure,  17  tons. 

The  new  features  of  the  guii  are:  the  return  to  the  plastic  obturating 
pad  and  the  consequent  discarding  of  the  cartridge  case;  and  enlarged 
powder  chamber,  (he  volume  being  1186  cubic  inches  as  compared  with 
657  cubic  inches  in  the  5-inch,  40-caliber  gun. 

The  breech  mechanism  is  of  the  Vtckers  lypc.  This  mechanism  is  on 
the  slotted  screw  system,  with  three  blanks  and  six  threaded  segments. 
Each  segment  of  a  set  of  three  is  made  with  a  different  radius,  the 
difference  being  about  equal  to  one  and  one-half  times  the  depth  of  the 
thread.  This  arrangement  allows  the  block  to  have  a  holding  surface  of 
two-lhirds  its  circumference,  instead  of  one-half,  as  in  the  older  style, 
and  consequently  permits  the  use  of  a  shorter  breech  block  with  equal 
strength.  The  block  is  carried  on  a  brass  arm  which  is  hinged  to  the 
jacket,  and  when  the  block  is  closed  this  arm  is  close  up  against  the 
rear  face  of  the  gun.  A  lug  with  a  slotted  screw  on  one  end  of  this  arm 
carries  the  block  and  through  this  lug  the  mushroom  stem  is  carried, 
the  latter  being  secured  by  means  of  a  nut.  The  primer  seats  in  ihe  rear 
end  of  {he  mushroom  stem.  The  lock  is  carried  by  the  carrier  arm,  and 
Is  automatic  so  far  as  ejection,  of  the  primer  is  concerned.  Both  electric 
and  percussion  gear  is  fitted. 

The  mechanism  is  operated  by  means  of  a  lever  pivoted  to  the  carrier 
arm.  The  motion  of  this  lever  is  transmitted  to  the  block  by  means  of 
worm  gearing  and  a  connecting  rod.  This  latter  rod  operates  the  lock 
mechanisms.  The  lock  can  be  cocked  without  opening  the  breech.  As 
In  all  recent  types  the  gun  is  trunnionless  and  recoils  in  a  sleeve.  The 
recoil  is  taken  up  in  the  usual  manner.  Telescopic  sights  are  to  be  used. 
The  mount  shows  no  very  novel  features,  being  an  improvement  on 
former  types.    The  training  and  elevating  gears  are  so  arranged  that  the 
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bit  eye  on  the  s^^  and  inJaipabte  tic  gum. 

The  wess^  of  the  poirder  ^u^  is  bvm  45  to  50  per  cest  of  the 
weight  of  the  &heil,  the  Uiur  bamg  ^  poawfa.    Recem  trials  of  this  gn_ 
gzTc  the  foOowi^  resalts: 

Cltmgr  tfMMasi.  mmnn  (Maik  Veiociti—  (C  aj 

16  5^  3a«0 

3&S  M9-S  3^55 

The  powder  Died  ms  a  6-tncb  smolcekst  powder,  and  as  shown  in 
ibove  table  gave  abotst  3000  t  &  with  a  chamber  pressure  of  i6u| 
No  tests  for  rmpjditjr  have  been  made  but  with  «iined  tfaou  the  gtm  can 
be  loaded  mtich  more  r^idly  than  is  consistent  with  good  shoodag^. 

TsiALS  OF  U.  S.  Ammr  i3-inch  Glts  with  Maxucite  Sbei-l. — Sotne 
tateresdniT  expcnineiits  irith  nuximite  have  rccentt;  been  made  at  Sandj 
Hook.  The  exact  corapoiitioii  of  maxintite  is  not  ^ven  out  bat  it 
stated  to  be  a  picric  add  roixtare  consisting^  mainly  of  a  pjcraie. 
products  of  Its  combustion  are  almost  wholly  gaseous,  and  as  the  b 
developed  is  very  great,  and  the  gaseous  volume  Urge,  its  power  w! 
detoaated  gives  it  a  high  explosive  value.  It  may  be  {as«d  at  174^  F. 
instead  of  252*,  w^hich  is  the  melting  point  of  picric  acid.  If  heated  it 
first  melts  and  then  evaporates  until  it  wholly  disappears.  A  very  remark- 
able feature  is  that  in  its  unconfined  state  it  cannot  be  heated  fast  ettougb 
to  produce  an  explosion.  Set  on  fire  in  the  open  air  tt  bums  like  pitch, 
and  an  illustration  in  the  SdenlHk  ^mmran  shows  the  inventor  in  the  act 
of  pouring  molten  iron  on  a  mass  of  it. 

The  following  is  from  the  Scitftti^  American 

'•Among  the  first  tests  of  this  material  by  the  Ordnance  Board  was 
the  firing  of  a  5-inch  armor-piercing  projectile  through  a  j.s-inch.  nickel- 
steel,  armor  plate.  The  projectile  was  lecovered  intact  from  the  &and 
butt  behind  the  plate.  It  was  then  armed  with  a  fuse,  buried  in  the  sand, 
and  exploded  for  fragmentation.  The  sand  was  sifted  and  over  800  frag- 
ments recovered. 

"About  the  same  time,  a  12-inch  armor-piercing  shell  was  filled  w 
maximite.  buried  in  the  sand,  and  exploded  far  fragmentation.  Mo; 
than  7000  fragments  were  recovered,  Following  this  test,  a  12-in 
armor-piercing,  forged  steel  shell,  containing  70  pounds  of  maximiti 
was  fired  through  a  7*iiich,  Harveyed  ntckel-stcel  plate,  and  was  rcco' 
ered  from  the  sand  behind  the  plate.  This  12-inch  shell  and  the  g-in 
shell  above-mentioned  were,  of  course,  fired  from  the  gun  without  a  fuse. 
as  the  test  was  one  lor  insensitiveness  only,  to  ascertain  if  the  explosive 
would  stand  the  shock  of  perforation  of  armor  plate. 

"  The  next  test  was  to  fire  a  12-inch,  armor-piercing  shell,  carrying 
70  lbs.  of  maximite,  and  armed  with  a  fuse,  through  a  5.75-inch  Harveyed 
nickel-steel  plate.  The  fuse  used  in  these  tests  is  the  invention  of  an 
army  officer,  and  it  has  shown  itself  capable  of  standing  the  shock  of 
penetration  of  armor  plate  as  thick  as  the  projectile  itself  will  stand  to 
pass  throOgh.  But  it  is  difficult  to  always  get  Just  the  exact  amount  of 
delayed  action,  so  that  the  shell  will  esplode  the  moment  it  has  passed 
through  the  plate,  not  either  in  the  plate  or  100  yards  beyond.    The  time 
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is  gauged  to  hundredths  of  a  second.  It  is  better  to  explode  when  half 
or  two-thirds  of  the  way  through  the  plate  than  to  explode  loo  far  beyond 
it.  Hence  it  is  preferable  that  the  shell  should  go  off  a  little  too  soon 
than  loo  late.  This  t2  inch  shell  exploded  when  it  was  about  half-way 
through  the  plate.  The  violent  effect  of  the  explosion  upon  the  plate, 
shattering  it  into  fragments,  with  the  destruction  of  the  abutment  where 
it  was  supported,  is  shown  in  the  accompanying  photograph,  in  which 
tlie  deep  scoring  of  the  shell  should  be  noted. 

"  It  should  have  been  stated  that  preceding  the  last  two  tests  above- 
mentioned,  something  like  half  a  dozen  six-pounder  armor-piercing  shells 
filled  with  maxim  ite.  and  without  a  fuse,  were  fired,  in  competition  with 
shells  similarly  filled  with  fused  picric  acid,  against  plates  of  varj'ing 
thickness.  The  picric  acid  detonated  on  impact  when  fired  at  a  plate  1.5 
inches  In  thickness,  while  the  maximice  shells,  of  course,  did  not  ex- 
plode. The  maxitnite  shells  were  then  fired  at  a  plate  3  inches  thick, 
some  of  them  passing  through  and  others  sticking  in  the  plate.  A  photo- 
graph shows  the  points  of  two  of  these  shells,  one  just  through  the  plate, 
and  the  other  about  half  way  through,  Kon£  of  the  maximite  shells 
exploded,  and  they  still  remain  in  the  plate,  filled  with  the  explosive. 
One  of  the  maximite  shells  which  struck  this  plate  penetrated  about 
half  way  through,  upset  so  that  it  was  shortened  nearly  two  inches,  and 
burst  open  at  the  side,  the  unexploded  maximite  being  forced  through  the 
rupture,  and  the  shell  rebounded  from  the  plate  about  200  feet  and  struck 
in  front  of  the  gun  w^ithout  exploding.  In  an  accompanying  photograph 
this  distorted  shell  is  shown  beside  one  in  its  original  shape  and  length. 

"  Perhaps  the  most  recnarkable  of  all  these  tests  that  have  been  made 
at  Sandy  Hook  were  the  last  three,  as  described  below. 

"On  May  ist  a  12-inch,  arraor-piercing  projectile,  carrying  23  pounds 
of  maximite,  was  fired  without  a  fuse  through  a  30-ton  Harvcyed  nickel- 
steel  plate,  12  inches  thick.  The  shot  was  recovered  in  perfect  condition, 
its  load  of  explosive  having  stood  this  terrific  shock  without  explosion. 

"  Following  this  test,  a  similar  shot,  also  holding  23  pounds  of  maxi- 
mite, and  armed  with  a  fuse,  was  fired  through  the  same  plate,  exploding 
when  about  two-thirds  through,  the  fuse  being  about  two-hundredths  of 
a  second  too  quick.  Two  photographs  show  the  abutment  before  and 
after  the  projectile  exploded  in  the  plate,  the  second  showing  the  plate 
broken,  the  fragments  strewn  around,  and  one,  weighing  several  tons, 
resting  upon  the  top  of  the  structure. 

"A  very  interesting  test  was  the  last  one  of  the  series,  and  which  took 
place  on  Tuesday,  the  7th  instant  (May,  iQOi),  when  a  12-indi  mortar 
shell,  known  as  the  torpedo  shell,  was  fired  from  a  12-itich  sea-coast  rifle 
at  full  velocity  and  pressure,  with  a  charge  of  brown  prismatic  powder. 
This  shell  carried  143  pounds  of  maximite.  was  armed  with  a  fuse  and 
fired  through  a  sand  crib  faced  with  heavy  timbers.  The  velocity  of  the 
projectile  was  probably  about  2too  feet  per  second,  and,  aa  the  column 
of  explosive  was  four  feet  long,  the  shock  of  acceleration  upon  the 
maximite  must  have  been  very  severe,  although  not  comparable,  of  course, 
with  the  shock  on  even  a  much  shoncr  column  in  penetrating  heavy 
armor  plate.  This  was  the  largest  charge  of  high  explosive  ever  thrown 
from  a  powder  gun  in  a  service  shell,  and  at  service  pressure  and  velocity. 
The  projectile  exploded  just  as  it  emerged  from  the  back  side  of  the 
crib,  It  was  broken  into  very  small  fragments,  averaging  from  the  size 
of  a  rifle  ball  to  several  ounces,     A  crow  and  a  ground  sparrow  were 
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tamit  trpoo  lite  wing  and  brought  down  from  t^  sky  by 
■KOls,  uhI  Ml  nt*r  the  tand  crib,  the  sparrov  faSiac  <! 
cntba,  «  restilt  which  snggens  the  completenec*  of  the 

AuimowG  Gus  Accidext. — [See  Pbocezmscs  S*.  f^. 
We  leim  thit  the  particulars  given  in  i  latter  bj  **  Verax."  fr 
to  an  Armstrong  gun  on  board  the  Tembtic,  of  Ac  Italtaa  watf,  »>i 
pdblishrd  in  onr  isfiue  of  March  i  are  total! j  iaaccimte.  Theic  «ss,  it 
ii  tme.  an  accident  to  the  breech,  but  it  arose  froni  the  charge  e  ■  t*<4ing 
before  the  breech  was  closed.  "  Verax  "  assened  that  the  faieccA  bfc* 
out  owing  to  weakness  of  the  screw,  and  lo  lend  "  corrobocatnv  detai 
to  a  bald  and  unconvincing  narrative,"  proceeded  to  affirm  that  llesKt. 
Armurong  bad.  after  a  similar  a.rciclent  in  i^)o,  modified  tJie  design  rf 
the  screw.  This,  we  find,  is  qaite  incorrect^  the  only  chaaces  madr  iat 
the  screw  since  its  first  introduction,  having  been  in  detsub  conncrttd 
with  new  firing  gear  or  mechanism, ^ — Engrtuering,  London. 

3^IoBTAKS  AND  Howitzesls. — High  angk  fire  is  at  presetit  Eaffinc  ©■» 
of  favor.  This  is  not  surprising-  Why  it  was  ever  hi^hlj  regarded  is 
the  proper  subject  for  wondennent.  The  object  of  a  gnn  is  first  to  Iw 
and  then  cfFrct  damage  upon  the  enemy.  The  chances  of  hittiag-  stMio*' 
ary  objects  with  high  angle  fire  are  very  small;  when  the  object  is  movtsiK 
at  unknown  and  variable  speeds  and  at  imperfectly  known  distances  the 
chances  become  very  smalt  indeed.  Now  as  to  probability  of  senons 
injury  if  the  hit  is  achieved.  In  guns  of  high  velocity  and  flat  trajectory 
the  projectile  has  a  high  speed  of  rotation  sufficient  to  keep  it  moving 
point  first.  When  the  velocity  of  rotation  falls  to  a  certain  point  the  shdl 
will  "  tumble."  In  rifled  mortars  the  rifling  is  useless  as  regards  steady- 
ing  the  projectile  at  the  end  of  its  Alight  and  perhaps  serves  no  oseftit  m 
purpose  whatever.  The  rotation  of  the  projectile  is  probably  insuf^cicnt  m 
to  preserve  the  direction  of  the  axii  long  before  the  shell  reaches  its 
maximum  altitude  (elevations  in  excess  of  Jo"  presupposed).  It  then  falls 
tumbling.  If  it  strikes  with  its  point  down  and  axis  inclined  at  less  than 
45*  with  the  vertical  it  may  have  some  penetrative  force  due  to  the  point, 
but  probably  would  not— if  tumbling  rapidly-sunless  its  axis  on  striking 
was  within  is*  or  20°  of  the  vertical.  If  the  shdl  had  no  rotary  force 
left  and  fell  freely  along  the  second  half  of  its  trajectory,  a  specially  dense 
and  heavy  head  and  light  and  long  body  might  cause  it  to  come  down 
point  first-  But  the  feeble  remaining  rotation  would  probably  preTeot 
this  in  ordinary  howitzer  shell,  so  that  we  may  presume  the  projectile 
falls  freely.  With  a  frcety  tumbling  the  chance  of  its  hitting  point  dovm 
and  within  45"  of  the  vertical  is  1  in  6.7.  The  actual  probabilities  are 
likely  to  be  better  than  this  as  the  weight  and  shape  ought  to  exercise 
■wme  effect,  possibly  improving  the  chance  to  1  in  5.  Its  velocity  is 
feeble,  however,  and  unlikely  to  make  it  go  through  more  than  one  or 
two  decks.  The  8.2-fnch  howitzer  shell  which  hit  the  Indiana  fa  purely 
accidental  hit,  at  night  and  at  an  unknown  distance — indeed,  it  was  not 
even  fired  at  her)  went  through  the  flash  pbtc  and  the  deck  plating 
beneath,  struck  the  protective  deck  and  exploded.  The  protective  deck 
was  scarcely  dented. 

In  regard  lo  the  probability  of  striking  the  object  at  which  the  howitzer 
or  mortar  is  firing  General  Miles  stated  before  the  sub-committee  on 
appropriations: 

"  They  arc  not  being  constructed  by  any  government  in  Europe.  Thej 
have  never  been  tried  in  war,  and  our  experience  in  the  Spanish  War  was 
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that  the  gans  in  baibettes  at  San  Jusin  were  able  to  stand  oft  our  fleet 

withodt  the  assistance  of  either  disappearing  guns  or  mortars.  The 
mortars  have  never  been  tested  in  actual  Wi'arfare.  and  to  only  3  limited 
extent  in  target  practice."  General  Miles  said:  "  As  to  mortar  projectiles, 
the  theory  Is  that  they  will  go  up  in  the  air  and  come  down  point  first 
and  go  through  the  deck.  They  will  not  do  anything  of  the  kind.  In 
coming  down  they  strike  either  base*end  first  or  on  the  side. 

"A  striking  illustration  of  the  inaccuracy  of  mortar  fire  was  given  in 
France  some  ten  years  ago.  In  order  to  le-st  the  comparative  protection 
from  vertical  fire  aflforded  by  the  German  coast-defense  turret  and  the 
standard  French  turret,  it  was  decided  to  make  a  practical  trial.  An 
8-inch  rifled  mortar  was  used.  The  two  turrets  were  erected  at  a  distance 
of  2000  yards  from  the  mortar.  The  test  was  finally  abandoned,  because 
after  firing  for  more  than  a  month  and  using  hundreds  of  rounds  of  am- 
munition in  the  attempt  not  a  single  shot  had  struck  cither  turret." 

A  mortar  projectile  does  not  penetrate  unless  it  comes  point  down  and 
there  is  nothing  to  compel  them  to  do  so.  "  A  projectile  out  of  a  high- 
power  gun  is  going  point  on,  and  you  know  if  there  is  a  battleship  any- 
where within  a  mile  in  the  line  of  fire  that  battleship  is  going  to  be 
struck.  But,  on  the  other  hand,  the  mortar  sends  its  projectile  up  into 
the  air  and  it  then  comes  down  somewhere.  If  the  ship  happens  to  he 
under  it  it  will  strike  it,  but  whether  it  will  do  it  any  harm  or  not  I  do 
not  know;  if  not.  there  is  just  so  much  money  thrown  away." 

Tests  of  U.  S.  Sea*coast  Mortars. — The  artillery  members  of  the 
Board  of  Ordnance  and  Fortifications  met  in  New  York  Friday,  May  16, 
for  the  purpose  of  arranging  the  details  for  the  coming  test  of  12-inch 
mortars  to  be  held  this  summer  nt  Portland,  Maine.  This  test  will,  for 
many  reasons,  be  exceedingly  interesting.  It  will  decide,  once  and  for 
all,  the  merits  of  the  mortar  as  an  engine  of  warfare  for  coast  defense. 
Over  200  shots  will  be  fired  from  the  mortars  at  a  target  about  2000  yards 
distant.  There  are  now  sixteen  of  these  large  mortars  at  Portland,  and 
the  general  conditions  there  are  exceedingly  favorable  for  the  test.  The 
mortar  stil!  has  many  strong  adherents  in  the  army,  but  a  majority  of 
artillery  officers  have  a  poor  opinion  of  its  worth.  The  result  of  the 
test,  which  will  be  exhaustive,  will  be  awaited  with  much  interest. — 
Army  &  Navy  Jeurnat. 

Brown  Segmental  Gun  Tests. — The  powder  tests  of  the  lo-tnch 
Brown  segmental  wire- wound  gun  which  began  on  February  21,  at  the 
Sandy  Hook  proving  grounds,  were  completed  on  Thursday,  March  7. 
Gcnerat  Miles,  Gen.  John  M.  Wilson.  Gen.  Thomas  J.  Henderson  and 
CoJ.  John  I.  Rodgers,  members  of  the  Board  of  Ordnance  and  Fortifica- 
tions, and  Capt.  Isaac  N.  Newton,  the  recorder  of  the  Board,  were 
present.  Six  shots  were  fired,  using  up  the  850  pounds  of  smokeless 
powder  on  hand  for  the  test.  A  slight  defect  in  the  welding  of  the  "  field 
shield  "  or  outer  sheath  of  the  gun  tube  developed  after  the  first  shot 
had  been  fired  on  February  2i.  and  the  test  was  postponed  in  conse- 
quence. This  outer  wrapping  had  been  welded  at  a  steel  plant  without 
necessary  facilities,  the  better  equipped  plants  being  unable  to  undertake 
the  work  on  account  of  press  of  orders. 

While  the  members  of  the  board  naturally  did  not  express  an  opinion 
as  to  the  merits  of  the  pun  in  advance  of  their  report,  the  gun  company 
report  that  the  six  shots  left  the  gun  unstrained.  A  maximum  pressure 
of  37.300  pounds  to  the  square  inch  was  developed,  with  a  velocity  of  2500 
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Tfie  mardiUM  goa  was  tlieii  brooglit  into  actioo.  and  in  jB  seconds  fired 
Sit  boDett.  tnaidpg  MS  ^its-  Need)e«s  to  nr.  tbeM  resolu  are  greatlj 
in  favor  of  the  maehtne  gna,  and  farther  tests  led  to  tbe  condnsion  being 
arrived  »l  ii  already  stated. — Armj  &  Er^sivft,  May,  igoi. 

FratAc  AT  A  SuBtfAKitce  Boat. — At  Lorient  dockyard,  France,  trials 
are  10  l»e  nrade  of  a  cai&sofu  constrneted  to  represent  the  submarine  boat 
Gymnote,  which  is  to  be  subjected  lo  the  plunging  (ire  of  light  (rnns  from 
ihips— lilt  idea  being  to  afcertain  if  these  woald  be  effective  against 
submarine  boats  navig^alinK  awash  or  teen  just  below  the  surface 
Army  Sr  Navy  Gasettf,  Lcndon. 

MoDrajK  Gi-'PfSff OT  WouNDS.^Dr.  E.  F.  Robinson,  in  "  Annals  of 
Surirery "  for  February,  thus  sums  up  his  conclusions  in  an  article  on 
inxiihnt  woiindi  in  the  Philippine  war:  I.  The  modem  gunshot  wound 
it  NT^rierally  a«cptic.  ind  t^lioiild  he  treated  on  this  supposition.  2.  Asepsis 
ii  due  chiefly  to  the  character  of  the  bullet  and  the  early  application  of 
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first-aid  dressing,  ,tnd,  in  a  minor  degree,  lo  the  velocity  o!  the  projectile. 
3.  Primary  hemorrhagic  (rqm  moderti  gunshot  wounds  is  exceedingly 
rare,  the  bEood  vcssela  being  displaced  rather  than  cut  by  the  rapidly 
moving  projectile.  4.  The  "explosive  effect"  of  the  modem  bullet  is 
much  less  common  than  recent  military  literature  would  indicate,  This 
peculiar  destructive  effect  is  produced  by  the  character  of  the  tissue 
struck,  as  well  as  by  the  great  velocity  of  the  bullet.  3.  Gunshot  wounds 
of  chest  are  rarefy  infected.  Simple  antiseptic  treatment,  with  aspira- 
tion of  pleura  in  cases  of  severe  hemorrhage,  is  all  that  is  necessary. 
6,  Gunshot  wounds  of  knee-joint  are  usually  aseptic,  but,  if  infected,  de- 
mand immediate  amputation  to  save  life.  7.  Excision  of  elbow  is  always 
a  justifiable  operation  in  severe  shattering  or  infection  of  that  joint. 
Resection  of  bones  of  other  joints  is  rarely  necessary,  erasion  or  ampu- 
tation being  preferable.  8.  Injuries  of  nerves  from  gunshot  wounds  can 
often  be  benefited  by  operative  interference  or  resection,  g.  In  modem 
military  surgery  abdominal  section  for  gunshot  wound  is  not  justifiable; 
the  patient*s  best  chance  of  recovery  lies  ia  conservative  treatment  with- 
out operation. 

A.  Horman,  M.  R.  C.  S.,  in  the  Intercolonial  Medical  loumai  in  an 
article  on  "Surgical  Experiences  in  South  Africa,"  says:  "It  may  be 
of  some  interest  from  a  medico-legal  point  to  notice  the  effect  of  a  graz- 
ing wound.  It  gives  the  appearance  as  if  the  skin  had  been  burned  by  a 
hot  iron  laid  upon  the  skin;  this  is  due  to  the  removal  of  the  superficial 
epidermis,  exposing  the  true  skin,  which  becomes  brown  after  a  few 
hours." — Army  &■  Navy  Journal. 


GUN  MOUNTS, 

Steauss  Gun  Bearings.— A  recent  English  patent  has  been  taken 
out  by  Lieutenant  J.  Strauss,  U.  S.  N.,  on  improvements  in  gun  bearings. 
The  brief  of  the  patent  is  given  as  follows: 

The  gun  bearings  described  in  this  specification  are  constructed  so 
that  they  have  every  capacity  for  withstanding  the  shock  of  recoil,  and 
yet  offer  the  smallest  possible  resistance  from  friction  to  the  turning  of 
the  gun  in  elevating  or  depressing  it.  The  ordinary  trunnions  are  used, 
and  are  mounted  in  the  usual  way.  These  take  the  shock  of  recoil;  but 
from  the  faces  of  thefe  project  supplementary  trunnions,  which  have  ball- 
bearings. There  is  thus  only  rolling  friction  in  the  moving  of  the  gun 
to  elevate  or  depress  it.     Accepted  March  24,  1900. 

New  Sectional  Raumer.^ — A  sectional  rammer  recently  patented  by 
Sir  W.  G.  Armstrong,  Whitworth  &  Company  and  C.  H.  Munroe,  New- 
castle-on-Tyne,  seems  to  offer  some  advantages.  The  rammer  consists 
of  steel  troughs  {such  as  might  be  made  by  sawing  a  number  of  con- 
centric hollow  cylinders  into  two  equal  parts  longitudinally).  The  edges 
of  the  troughs  are  up  and  all  lie  in  the  same  horiiontal  plane.  The  edges 
all  carry  precisely  similar  geared  racks.  At  the  front  end  each  trough 
stops  a  little  short  of  the  one  inside  of  if,  A  transverse  geared  shaft 
long  enough  to  reach  across  the  widest  trough  is  placed  just  in  rear  of 
the  position  of  the  head  of  the  rammer  which  is  on  the  inner  trough  (this 
is  really  only  a  bar — the  other  sections  arc  troughs)  when  the  rammer  is 
drawn  fully  back.  Upon  actuating  the  transverse  shaft,  its  gear  first 
draws  out  the  inner  bar  carrying  the  rammer  head.  When  this  reaches 
ag 
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its  full  travel  to  the  front  it  becomes  locked  in  place  in  the  head  of  the 
next  outer  trough  which  latter  is  drawn  forward  until  its  teeth  engfage 
in  the  gear  on  the  shaft,  and  so  on.  When  the  rammer  is  withdrawn 
each  section  is  pulled  to  the  rear  in  turn  and  unlocked  when  the  preced- 
ing section  is  fully  home. 


INSTRUMENTS  USED  IN  ACTION. 

NoTi.— Under  tblB  head  will  be  given  notes  on  searcfallirlits,  ra,DB«-BDden,  atwll- 
meteri,  torpedo  directors,  etc, 

Range-Finders. — In  our  service  the  apathy  shown  towards  developing 
a  proper  system  of  range  determination  is  deplorable  and  it  is  surprising 
in  view  of  the  attention  paid  to  target  practice.  The  inaction  is  due  partly 
to  a  distrust  of  range-finders,  both  as  to  reliability  of  operation  and 
precision;  partly  to  lack  of  thought  on  the  subject;  but  more  than,  all  to 
a  belief  that  ranges  can  be  guessed  by  trained  marksmen  or  determined 
by  the  fall  of  projectiles. 

Considerable  experience  in  training  rnen  to  estimate  ranges  has  con- 
vinced me  that  the  average  man  can  guess  distances  of  objects  within 
500  yards  when  th2y  are  not  mare  than  200a  yards  away,  but  beyond  2000 
yards  his  estimates  are  very  wild,  the  error  short  often  exceeding  50  per 
cent,  and  the  error  over  frequently  cxceedtng  100  per  cent  of  the  known 
distance.  With  our  present  service  guns  (giving  3  velocity  of  2joo  f.  s. 
with  smokeless  powder)  an  error  of  500  yards  in  range  corresponds  to  a 
verticaJ  error  of  about  15  feet  at  2000  yards  for  6-inch  guns — slightly 
more  for  smaller  calibers  and  slightly  less  for  larger  ones.  In  other 
words,  if  the  gun  be  pointed  a  little  below  the  center  of  a  vertical  target 
30  feet  high,  and  other  sources  of  error  be  neglected,  an  error  of  500 
yards  in  range  will  cause  the  point  of  the  projectile  to  strike  just  at  the 
upper  or  lower  edge,  according  as  the  estimated  range  is  loo  great  or  too 
little.  With  our  new  6- inch  guns  (Model  '99,  muz7le  velocity  3900  f.  s.) 
an  error  of  500  yards  in  a  range  of  2000  yards  will  cause  the  projectile  to 
miss  a  vertical  target  13.5  feet  high.  At  jooo  yards  the  vertical  target 
for  500  yards'  error  is  about  20  feet  high  for  the  new  6-inch  gun:  for  the 
old  6-inch  wtth  21^0  f.  s,  the  vertical  target  under  these  conditions  is 
3.7  feet  and  with  aooo  f.  s.  it  is  42  feet. 

It  is  evident  that  if  we  have  certain  large  unknown  errors  which  we 
do  not  allow  for,  and  for  which  the  gun  firer  does  not  correct  his  aim, 
then  the  better  the  training  of  the  gunner  the  less  is  he  likely  to  hit. 
If  he  were  a  perfect  shot  he  would  never  hit  the  target  at  all  if  furnished 
with  a  range  suRiciently  erroneous,  whilst  a  poorer  shot  would  hit  occa- 
sionally. 

Now  this  is  manifestly  wrong.  Our  training  should  not  be  worse  than 
throvm  away.  We  must  reduce  larg;  errors  to  small  ones,  or  else  deter- 
mine them  exactly.  Under  the  present  conditions  by  far  the  largest 
error  in  gun-pointing  is  due  to  error  in  range,  and  I  see  no  evidence 
on  any  hand  of  an  attempt  to  improve  this  state  of  affairs.  It  was  the 
cause  of  the  waste  of  ammunition  at  Santiago  and  perhaps  in  our  ne.xt 
war  it  will  be  the  cause  of  a  crushing  defeat. 

I  have  referred  to  the  error  of  estimating  ranges.    I  forgot  to  say  that! 
these  errors  were  made  by  men  who  were  unexcited,  calm,  intent  simply 
upon   guessing  the  distance  and   with   their   field   of  view   unrestricted. 
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What  the  results  would  be  under  unfavorable  circumstances  of  battle  I 
cannot  say,  but  certainly  the  men  could  not  guess  so  well. 

Now  as  to  the  possibility  of  getting  the  range  by  the  fall  of  projectiles. 
In  my  opinion  this  does  not  exist  at  any  ranges  unless  you  arc  willing 
to  sacrifice  all  that  we  have  gained  in  rapidity  of  fire  in  a  quarter  oi  a. 
century.  It  is  one  of  those  ideas  left  over  from  the  age  of  muzzle  loaders, 
perpetuated  by  an  unthinking  consideration  oi  target  practice  and  a  lack 
of  appreciation  of  battle  conditions. 

At  the  battle  of  Santiago,  in  the  heat  of  the  ai;tion,  two  hundred  shells 
per  minutes  of  various  calibers  were  striking  the  Spanish  ships  or  falling 
about  them  and  were  chiefly  directed  against  one  ship  at  a  time.  It  was 
not  possible  to  tell  where  any  particular  shot  came  from  nor  whether 
your  own  shell  fell  short  or  went  over.  Ranges  were  constantly  received 
from  an  officer  in  the  top  but  they  were  nearly  always  useless,  for  it  was 
not  certain  which  ship  was — or  rather  had  been — at  the  range  reported; 
and  the  interval  between  the  taking  of  the  range  and  its  report  at  any 
particular  group  of  guns  constantly  varied.  Moreover,  the  changes  of 
direction  and  of  speed  added  further  difficulties  to  a  complicated  situa- 
tion. All  this  would  have  been  saved  by  having  separate  range-finders 
iof  each  group  of  guns. 

In  single  ships  actions  in  which  the  ships  engaged  are  small,  guns 
few  and  readily  controlled  by  one  person  without  serious  sacrifice  of 
speed  of  fire,  it  may  be  practicable  to  correct  the  range  by  the  fall  of 
projectiles,  but  in  all  other  cases,  No— a  thousand  times  Not  And  it  is 
unnecessary  that  it  should  be.  Wc  can  train  the  gunner  to  know  his  gun 
and  the  motions  of  his  ship,  and  to  be  able  to  allow  for  most  of  their 
idiosyncrasies,  only  when  he  is  furnished  with  correct  distances  of  the 
target.  Having  trained  the  gunner  so  that  he  has  such  command  over 
his  firing  that  he  can  hit  an  ordinary  target  at  a  reasonable  known  mnge, 
it  becomes  necessary,  in  order  that  we  shall  benefit  by  his  training,  that 
the  correct  range  shaJI  be  supplied  him  in  battle. 

The  only  acceptable  range-finder  is  one  of  the  auto-base  type.  Two 
Such  are  described  in  '*  Notes  on  Naval  Progress  "  (office  of  Naval 
Intelligence,  July,  igoo).  Their  errors  at  various  ranges  are  interesting 
and  do  not  bear  out  the  statement  one  often  hears  to  the  effect  that 
range-finders  are  too  inaccurate  to  be  of  any  use.  The  Barr  and  Stroud 
range-finders  gave  the  following: 

Range  (yds.)    . , . , 336  iQTS  S95o 

Mean  error  (yds.) , . . .        o  04  3.3  25.0 

Extreme  error  (yds)  .......        0.40  15.O  SO-O 

The  errors  of  the  Zeiss  stereoscopic  range-finder  are  thus  reported: 

Range  (meters)   500  1000  2000  4000  8000 

Mean  error  (meters)   —  5  18  70  280 

On  a  vertical  target,  with  our  new  gun8,  these  errors  of  range  would 
be  wholly  negligible.  They  would  not  displace  a  6-inch  shell  by  an 
amount  equal  to  its  caliber  at  a  range  of  2000  yards.  In  the  face  of  such 
results  how  shall  we  characterise  attempts  to  obtain  range  by  estimation 
or  guess?  Doubtless  to  keep  the  errors  of  observation  as  low  as  those 
recorded  in  the  tables  here  quoted  some  training  of  the  observer  is 
necessary.     But  if   onty  a   small   fraction  of  the   time  that   is  spent  in 
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training  a  gitn-pointcr  is  de%*oted  to  training  a  ran^e-finder  tran.  he  wiH 
probably  be  3  skilled  observer.  In  examining  &nd  testing  such  instru- 
ments many  people  are  prone  to  refect  them  becatise  they  cannot  at  oacx 
be  used  with  full  suc'ress  and  perfect  ease. 

To  obtain  all  the  advantages  of  the  itse  of  range-linders  they  shoold 
be  numerous.  One  should  be  supplied  to  every  group  of  guns  (also  some 
Sparc  ones  to  replace  those  injured)  so  that  ihe  range  may  be  furnished 
promptly  at  the  moment  desired  and  so  that  there  can  be  no  doubt  that 
the  pointing  and  ranging  are  for  the  same  ship  of  the  enemy's  fleet.  Oat 
range-tinder  man  with  one  or  two  assistants  should  supply  distances, 
speeds,  and  courses  of  the  enemy — for  of  course  this  is  easily  possible 
with  good  range  determination.  Such  an  allotment  as  here  described 
would  require  ten  or  fifteen  instruments  for  large  ships,  exclusive  o(  the 
spare  ones.  And  in  no  other  way  will  a  hundred  times  the  expenditure 
add  so  much  to  the  power  of  our  fleet. 

It  is  urged  that  all  the  rangc-Endcrs  so  far  installed  arc  easily  throws 
out  of  adjustment  and  will  not  stand  the  shock  of  Aring.  So  far  as  I 
have  seen  this  is  not  true  of  late  models  which  are  about  as  reliable  M 
telescope  sights.     Both  require  reasonable  care.  J 

FtsKE  Turret  Range- Finder. — Lieutenant'Comtnander  B.   A,   FtskeJ 
U.  S.  N..  has  taken  out  patents  in  the  United  States  and  Great  Britain  of 
which  the  claim  is  as  follows: 

Claim — fi)  The  combination  with  a  revolving  turret,  of  an  optical 
range-finder  carried  thereon  and  constituting  a  permanent  fixture  thereof, 
whereby  the  range-finder  will  be  trained  on  the  target  by  the  rotatioa 
of  the  turret,  said  range-finder  comprising  a  telescope  and  two  reflectorsi, 
said  reflectors  being  secured  at  approximately  the  opposite  ends  of  a 
diameter  of  the  turret,  which  diameter  thereby  constitutes  the  base  line 
of  the  finder,  and  means  for  vertically  aligning  the  rays  which  come  from 
a  distant  object  to  said  opposite  ends  of  the  base  Une.  substantially  as 
set  forth.  (2)  The  combination  with  a  revolving  turret,  of  a  range-finder 
carried  thereby  and  comprising  a  telescope,  the  eyepiece  of  which  is  out 
of  line  with  its  objective,  said  telescope  being  mounted  near  one  side  of 
the  turret  and  through  which  the  target  is  observed  directly  by  the  ob- 
server within  the  turret,  a  reflector  mounted  opposite  said  telescope  and 
by  means  of  which  a  reflected  image  of  the  object  will  be  observed 
through  the  telescope,  and  means  for  adjusting  the  angle  of  said  reflector, 
substantially  as  5et  forth.  (3)  The  combination  with  a  revolving  turret, 
of  a  cros^  bar  pivoted  to  said  turret,  a  vertical  telescope  carried  by  the 
cross  bar  and  projecting  downward  into  the  turret,  a  reflector  carried  by 
said  telescope,  a  reflector  carried  by  the  cross  bar  at  its  opposite  end 
from  the  telescope,  and  means  for  adjusting  the  angle  of  the  latter  re- 
flector, substantially  as  set  forth.  (4)  In  a  range-finder,  an  observing^ 
telescope  movable  relatively  to  a  fixed  pivot,  with  the  eyepiece  of  the 
telescope  in  approximately  the  line  of  said  pivot,  whereby  the  adjustment 
of  the  telescope  to  maintain  an  object  in.  the  field  of  view  does  not  effect 
a  relative  movement  of  the  eyepiece,  substantially  as  and  for  the  purposes 
set  forth. 

Searchlights  and  Torpedo  Boats. — Searchlights  are  liable  to  play  an 
important  part  in  the  warfare  of  the  future,  and  the  recent  manoeuvres  in 
the  Mediterranean  demonstrated  that  the  projectors  would  be  an  effective 
means  of  defense  if  properly  used,  but  that  very  careful  consideration 
should  be  given  to  the  position  from  which  they  are  used,  and  a  writer  ini 
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the  current  number  of  the  Electrical  Rfi>icw,  in  an  article  on  the  use  of 
searchlights  in  naval  warfare  assumes  that  in  the  case  of  a  fleet  steaming 
in  company  on  a  dark  nrght  and  attacked  by  torpedo  boats,  the  only 
means  of  defense  would  be  to  turn  all  the  searchlights  on  and  endeavor 
to  repel  the  attack  by  a  sharp  gun  fire,  and  that  under  these  circumstances 
the  chances  are  in  favor  of  a  successful  attack,  although  several  of  the 
boats  may  be  put  out  of  action.  What  he  does  not  take  into  account  is 
that  the  fleet  would  almost  certainly  be  accompanied  by  destroyers  fitted 
with  searchlights  close  to  the  water's  edge.  The  fleet  would  stand  a 
much  better  chance  than  he  opines  if  the  destroyers  accompanying  it  used 
their  searchlights,  and  the  battleships  their  quick  firing  guns.  The  writer, 
however,  gives  an  interesting  account  of  some  experiments  which  were 
made  on  the  supposition  that  a  ship  lay  temporarily  disabled  and  at 
anchor  in  a  port,  and  the  means  of  defense  adopted  when  she  was 
attacked  by  torpedo  boats.  Two  torpedo  boats  entered  the  harbor  and 
discharged  their  torpedoes  almost  unobserved,  although  they  had  actually 
to  pass  through  the  beam  of  a  searchlight  at  the  entrance  before  they 
could  get  in  at  all  The  searchlights  on  the  water  completely  destroyed 
the  vision  of  the  occupants  of  the  boats  while  in  the  ray.  but  the  higher 
placed  light,  while  giving  a  better  target  for  the  gunners,  at  the  same 
time  indicated  the  shipi;'  position  to  the  attacking  boats.  Colored  giass 
shades  were  used  by  those  in  these  boats  with  advantage  by  reducing 
the  dazzling  effects  of  the  higher  placed  projectors,  but  ihey  were  ot 
little  use  against  the  lower  searchlights.  The  whole  problem  involves 
itself  into  this,  that  the  gunners  of  the  ship  attacked,  to  insure  good  prac- 
tice, should  be  as  far  removed  as  possible  from  the  searchlight. — Marine 
Engitifrr,  London. 


SMALL  ARMS. 

Lee-Piidnev  Rifle. — Messrs.  S,  Lee  and  R.  C-  Pudney  have  patented 
a  rifle  in  which  the  principal  novelty  is  a  down-feed  magazine  on  top  of 
the  breech.  It  is  a  bolt  gun  with  handle  at  rear  end  of  bolt,  and  requires 
the  usual  rotation  of  the  bolt  to  release  it. 

New  Swiss  Short  Model  Rifle  for  Special  Service. — The  Allge- 
meitur  Sckweiserische  Militarstilung  o(  March  16  (iQor)  informs  us  that 
the  troops  of  artillery  of  position  (fortress,  garrison,  etc)  companies  of 
telegraphers,  of  baltoonists,  and  of  cyclists  will  be  armed  with  a  short 
rifle,  caliber  7.5  millimeters,  of  which  the  systems  of  breech  mechanism 
and  of  ammunition  are  the  same  as  those  of  the  mode!  adopted  for  the 
infantry  rifle,  and  which  \%  designated  as  the  "  short  model  rifle  1889- 
igoo."  The  new  mode!  differs  from  the  infantry  piece  in  the  following 
parttcittars : 

(a)  The  length  of  th<^  barrel  is  the  same  as  that  of  the  cadet  gun  (59.1 
millimeters  =  23. .5  inches),  The  total  length  of  the  piece  is  8  inches 
shorter  than  the  infantry  arm. 

(fc)  The  weight  of  the  short  piece  is  ?,82  pounds;  that  of  the  infantry 
is  9.46  pounds. 

(c)  The  magazine  holds  6  cartridges. 

id)  For  the  short  gun  the  same  sword  bayonet  is  supplied  as  is  on  the 
gun  used  by  the  engineer  troops. 

.^s  to  other  points  the  piece  approaches  closely  ihe  infantry  model. 
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Up  to  ranges  of  looo  meters  its  accuracy  is  nearly  as  g^rcat  By  the 
adoption  ot  a  short  gun,  it  has  been  sought  to  lighten  the  weights 
carried  by  troops  which,  while  working,  carry  their  rifles  slung  over  the 
back-  It  will  be  sufficient,  lor  a  dctachinetit  left  to  itself,  to  protect  it 
against  surprise  by  the  enemy's  cavalry,  The  distribution  to  the  desig- 
nated special  troops  will  conimence  very  soon. — Revue  dn  Cerclt  MilUaire. 

LuGER  Automatic  Pistol. — The  Board  of  Ordnance  and  Fortifications, 
as  predicted,  has  recommended  that  $15,000  be  aSlotted  for  the  purchase 
of  1000  of  the  Luger  automatic  pistols,  which  recently  itiade  such  a  won- 
derful  record  in  the  tests  at  Springfield  Armory.  The  sum  allotted — for 
the  recommendation  of  the  board  was  instantly  approved  by  the  Secre* 
tary  of  War — is  sufficient  to  furnish  five  of  these  pistols  to  each  troop  of 
Cavalry  in  the  service  and  as  these  troops  are  serving  at  the  present 
time  under  the  most  varied  conditions,  this  distribution  will  ittsure  a 
thorough  practical  test  of  the  artti.  The  commanding  officers  of  the 
cavalry  troops  wil!  be  ordered  to  make  a  general  report  on  the  merits  of 
the  Luger  pistol.  In  addition  they  will  be  directed  to  answer  specifically 
the  following  questions  relative  to  the  pistol  in  actual  service: 

I.  The  advantages  and  disadvantages  of  automatic  pistols  as  compared 
with  the  revolver.  3.  The  advantages  and  disadvantages  of  this  partic- 
ular arm  as  compared  with  the  revolver.  3.  The  advantages  and  dis- 
advantages  of  this  pistol  as  compared  with  other  automatic  pistols. 
4.  The  suitability  of  automatic  pistols  for  the  use  of  enlisted  men,  5.  If 
not  deemed  suitable  for  use  by  the  enlisted  men  as  a  whole,  would  it 
be  advisable  to  issue  them  for  the  use  of  ofhcera  and  non-commissionitd 
officers? 

The  results  of  this  practical  test  will  be  of  far-reaching  importance,  as 
they  will  determine  whether  our  troops  are  to  be  armed  with  the  latest 
development  in  the  way  of  small  arms  or  are  to  continue  to  use  the 
o!d  fashioned  cylinder  revolver. 

At  the  recent  tests  of  the  pistol  at  the  Springfield  Armory  thirty  shots 
were  fired  from  the  Lngcr  in  about  isVi  seconds,  a  rate  of  fire  of  116 
shots  a  minute.  As  the  magazine  holds  but  eight  cartridges,  this  meatis 
that  the  magazine  must  have  been  replaced  three  times,  starting  with 
the  arm  loaded.  This  is  double  the  rate  of  fire  obtained  from  any  other 
automatic  pistol-  The  arm  may  be  completety  dismounted  for  cleaning 
in  3}^  seconds. 

The  Luger  pistol  has  been  adopted  by  the  Swiss  government  and  the 
army  of  that  country  is  now  being  supplied  with  the  pistol  from  Berlin, 
but  it  is  more  than  probable  that  jf  this  government  should  adopt  the 
weapon  the  rights  to  its  manufacture  will  either  be  purchased  outright 
or  a  royalty  will  be  paid  for  its  manufacture  in  this  country,  as  was  done 
with  the  Krag-Jorgensen  rifle. — Army  &  Navy  laumal. 


TORPEDOES. 

Torpedo  Tubes  Removed  from  British  Cruisers.— The  above-water' 
torpedo  tubes  of  the  Grafton  and  Hawke  have  been  removed,  leaving ; 
only  the  submerged  tubes.     It  is  reported  that  all  above- water  tubes  are 
to  be  removed  from  British  ships  as  occasion  offers. 
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Anti-Submabinb  Attack. — In  the  British  navy  considerable  attention 
is  directed  towards  plans  for  neutralizing  or  driving  off  submarine  boats. 
In  the  opinion  of  many  officers  the  best  weapon  to  employ  against  the 
submarine  boat  is  the  spar  torpedo  worked  from  torpedo  boats  or  large 
vedettes.  Something  can  doubtless  be  done  in  this  direction  but  a  sub- 
marine boat  is  small  and  battleships  and  seagoing  torpedo  boats  are 
large,  and  it  may  be  difficult  to  "  catch  your  hare."  Furthermore,  if  a 
boat  is  near  enough  to  use  a  spar  torpedo  effectively  it  would  seem 
possible  to  use  guns  with  deadly  precision.  If  the  submarine  boat  is  too 
far  submerged  to  be  fired  at  she  is  not  likely  to  be  seen. 
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THE  COAST  IN  WARFARE 
By  Lieutenant-Commander  JameTs  H.  Sears,  U.  S.  Navy. 


The  material  for  this  paper  was  largely  gathered  at  the  Naval 
War  College  in  the  shape  of  notes,  which  were  drawn  from  many 
authorities  to  be  found  in  the  splendid  professional  library  of 
that  College.  Quotations  have  been  liberally  resorted  to  and 
much  of  the  text  must,  in  addition,  be  credited  to  the  numerotis 
authors  consulted.  Originality  has  not  been  sought;  on  the  con- 
trary the  effort  has  simply  been  to  assemble  in  convenient  form 
some  of  the  best  thought  and  opinion  concerning  a  somewhat 
obscure  and  controversial  subject. 

The  writer  wishes  to  acknowledge  the  great  assistance  afforded 
by  Lieut.  B.  W.  Wells,  Jr.,  who  besides  revising  these  notes 
supplied  many  suggestions  that  have  been  included. 

PART  L 

"War  can  be  defined:    The  supreme  appeal  of  right  against 
the  force  which  denies  this  right;  whence  the  highest  objective 
of  war;  to  do  the  enemy  the  greatest  possible  harm.  ...  If  a 
30 
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great  king,  philosopher  and  roaster  erf  the  art  of  war  declares 


his 


riches  are  the  sinews  of  war^  all  that  strikes  the  enemy  m 
riches,  a  fortiori,  all  which  attains  this  object  even  in  the  sourc 
of  his  riches,  becomes  noc  only  legitimate,  but  obligator^-, 
may  expect  therefore  to  see  the  battle  fleets,  mistresses  of 
sea,  tnm  their  power  of  attack  and  of  destruction,  lacking 
adversaries  worthy  of  their  steel,  against  all  the  cities  of  the 
Littoral,  fortified  or  not  fortified;  peaceful  or  warlike;  to  bur^ 
them,  to  destroy  them  or  at  the  least  to  bleed  them  withe 
mercy.  Through  this  new  role  and  these  new  missions  ths 
logic  imposes  on  battle  fleets,  we  are  about  to  enter  into  a  new 
system  of  maritime  war;  that  of  the  attack  and  defense  of  coasts." 

This  extract  from  the  writings  of  a  distinguished  French 
writer,  the  founder  of  a  powerful  school  of  naval  thought  vvhicli 
has  for  a  period  profoundly  influenced  naval  construction  and 
which  is  still  weighty  in  that  direction, — whether  it  can  be  accept- 
ed or  not,  strongly  draws  the  attention  of  naval  people  to  ^ 
form  taken  by  maritime  warfare,  a  study  of  the  peculiar  Of 
ations  of  which  has  not  been  widely  prevalent.  In  the  body 
the  work  from  which  the  extract  is  taken,  the  assertion  is  flatly 
made  that  the  probability  exists  that  coast  warfare  and  the 
guerre-de-course  will  be  the  main  features  in  future  mari- 
time wars.  To  those  who  are  at  all  familiar  with  the  naval 
literature  of  the  last  hundred  years,  this  modern  statement  comes 
as  a  reiteration  of  a  traditional  policy  in  naval  warfare  of  the 
writer's  nation,  and  will  be  readily  recognized  as  an  old  friend^ 
to  subordinate  the  contest  for  the  dominion  of  the  seas  to 
procurement  of  ulterior  objects;  in  other  words  the  seeking 
the  object  directly,  disregarding  the  objective,  the  enemy's  fleet, 
the  destruction  or  dispersion  of  which,  places  that  object  at  once 
in  the  hands  of  the  victorious  fleet.  The  statement  is  based 
upon  a  resume  of  the  operations  of  our  Civil  War;  upon  th^ 
absence  of  naval  engagements  in  the  Franco-Prussian  war 
1870-71,  and  in  the  Russo-Turkish  war. 

It  is  assumed  that  the  inferior  naval  power  will  shelter 
fleets  under  fortifications,   and   that  naval   supremacy   will, 
priori,  be  at  once  established.     It  is  sometimes,  and  in  som"^ 
quarters,  taken  as  indicative  of  the  same  end  that  land  warfare 
exhibits  a  tendency  to  return  to  the  form  of  what  has  been  called 
wars  of  position  or  of  posts,  as   distinguished  from  wars   of 
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marches, — such  a  warfare  for  instance  as  our  War  of  Independ- 
ence became  towards  its  close.  If  the  distinction  exists  upon 
the  sea,  then  the  coast  warfare  may  be  likened  to  the  war  of 
position,^and  yet  wars  upon  land  are  not  characterised  by  a 
wholesale  wanton  destruction  for  ransom.  The  future  of  mar- 
itime war  is  dark  and  is  fraught  with  tremendous  possibilities, 
and  it  is  best  to  acknowledge  the  permanence  of  coast  warfare 
as  a  contingent  or  an  integral  portion  of  war  upon  the  ocean, — 
not  a  thing  of  modern  development,  as  the  author  assumes,^ 
but  it  is  not  at  once  apparent  that  the  conclusion  is  supported 
by  sufficient  grounds  or  argument.  The  undoubted  facts 
derived  from  the  wars  used  as  examples,  as  in  many  other  cases, 
may  be  used  to  support  conclusions  differing  somewhat  from 
those  drawn.  The  error  usually  made  in  regard  to  the  guerre- 
de-course  of  our  Civil  War  is  repeated  by  the  author.  The 
coast  warfare  during  that  struggle  was  called  into  existence  by 
conditions  happily,  in  our  case,  most  unlikely  to  recur;  and,  in 
the  Franco- Prussian  war  the  contact  of  squadrons,  the  marine 
battles,  were  absent  through  a  great  complexity  of  causes,  the 
course  of  the  tremendous  struggle  in  France  most  profoundly 
influencing  the  action  or,  more  accurately  speaking,  the  inaction 
of  the  fleets  of  the  two  nations.  Not  the  least  among  the  causes 
was  the  embargo  placed  by  the  Prussians  upon  their  merchant- 
tnen  in  all  parts  of  the  world,  thus  removing  largely  any  neces- 
sity for  their  inferior  squadrons  to  keep  the  sea.  A  most 
significant  fact  connected  with  the  wars  in  question  and  with  the 
other  wars  of  recent  times,  especially  with  the  Crimean  War, 
is  that  coast  warfare  either  took  place  in  the  beginning,  on  the 
coasts  of  the  power  whose  naval  force  was  inferior  to  the  point 
of  impotence,  or  after  that  naval  force  had  been  reduced  to 
impotence.  Also,  it  is  significant  that  there  has  been  a 
marked  abstention  from  acts  of  destruction  or  threats  of 
destruction  for  the  purpose  of  securing  ransoms.  In  the  Cri- 
mean War  the  question  of  fixed  and  mobile  harbor  defenses 
cropped  up  in  England,  but  before  long  people  recognized  that 
the  English  coast  line  was  being  protected  in  the  Baltic  and 
Black  Seas,  and  so  the  question  lapsed.  The  northern  coasts  of 
this  country  from  1861  to  1865  were  also  secured  by  the  block- 
ading fleets  on  the  southern  coasts. 

In  the  Franco- Prussian  war  we  have  the  spectacle  presented  of 
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FortlficaitOfi*  a*  oppoted  to  tbipi,  hare  the  lee  gage  certainly," 
fiiit  ihty  h«Vt  aU  the  axlvatitagea  ol  the  defense  in  being  pre-     ■ 
jiJirrrl  on  the  Rpot  and  for  the  one  particular  purpose  whichM 
cnIIoI    tlirm    into    cxUtcncc.     Fortifications    will    be    attacked 
lln  nunr  frrf|iiriit1y  in  the  future  without  the  most  careful  and 
ilmllrrl  t>r(*|mrnlinn  and  flpeciat  appliances  than  they  were 


jast;  and  if  the  duration  of  war  has  decreased^  the  time 
necessary  to  replace  a  battleship  has  vastly  increased.  The 
enormous  value  of  a  battleship  will  make  its  loss  severely  felt, 
and  for  this  reason  the  risks  will  be  greatly  enhanced.  As  far 
as  fortified  positions  are  concerned j  the  power  contemplating 
an  attack  upon  them  will  be  weighted  with  as  grave  consider- 
ations in  the  future  as  in  the  past.  Such  an  attack,  with  or  with- 
out the  cooperation  of  land  forces,  has  never  been  held  other 
than  as  an  extremely  hazardous  and  deUcate  operation,  war- 
ranted only  by  the  magnitude  of  the  material  results  to  flow 
from  its  successful  issue;  while,  on  the  other  hand,  the  risks 
and  losses  in  case  of  an  unfortunate  outcome  have  been  equally 
taken  into  consideration.  The  successful  squadron  has  been 
lauded  throughout  the  world,  even  when  the  defenses  and 
defenders  have  been  of  the  most  ignoble  character;  and  it  is 
another  significant  historical  fact,  worthy  to  be  borne  in  mind, 
that  the  attacks  of  ships  unsupported  by  landing  forces  in  nearly 
every  instance  have  been  directed  against  the  forces  and  the 
works  of  peoples  far  lower  in  the  scale  of  civilization  or  pre- 
paredness than  the  attacking  party. 

In  the  present  day,  it  may  be  said  that  the  methods  of  attack- 
ing modern  fortifications  have  scarcely  been  considered  or 
tested.  Other  tactical  problems  have  received  more  or  less 
attention,  this  one  but  little,  and  it  may  be  surmised  that  a 
squadron  attempting  such  an  attack  will  be  obliged  to  submit  to 
a  very  crucial  test.  Few  seaports,  if  properly  fortified,  are  of 
such  importance  that  the  reduction  of  their  sea  fronts  would 
produce  results  commensurate  with  the  risks  undertaken  by 
a  fleet  in  making  a  direct  attack.  On  our  own  seacoast,  for 
instance,  can  it  be  stated  that  the  possession  by  an  enemy's  fleet 
of  any  one  port  would  be  sufficiently  decisive  to  warrant  the 
exposure  of  a  fleet  of  battleships  to  the  certainly  great  losses  it 
must  suffer  in  the  presence  of  modern  fortifications,  if  opera- 
tions of  another  character  were  open  to  it,  and  a  hostile  fleet  still 
in  existence?  There  may  be  a  time  in  the  course  of  wars  when 
the  balancing  of  advantages  and  risks  will  warrant  such  an  un- 
dertaking. The  opinion  is  not  expressed  that  such  operations 
will  not  be  undertaken,  but  only  that  there  is  little  to  justify  a 
belief  that  they  can  often  produce  decisive  results,  or  will  be 
resorted  to  more  freely  tfian  heretofore.    Concerning  this  aspect 
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of  the  subject,  a  Frenchman  of  another  school  justly  says:  "  But 
let  us  suppose  that  the  defense  is  decidedly  inferior  to  the  attack. 
In  case  of  war  between  France  and  Italy,  would  the  laying  in 
ashes  of  Leghorn,  Genoa,  Palernio  or  Naples  put  the  whole  of 
the  latter  country  at  the  mercy  of  the  first?  No,  a  thousand 
times  no!  no  more  than  the  ruin  of  Bordeaux,  Havte>  or  Mar- 
seilles would  force  France  to  lay  down  her  arms  in  the  struggle 
for  her  existence.  For,  let  it  be  remembered,  a  merciless  war 
has  this  peculiarity:  it  inspires  the  weak  with  courage,  a  desper- 
ate courage,  and  not  only  courage,  but  a  savage  hatred  and  a 
thirst  for  revenge,  from  which  several  future  generations  w 
suffer." 

Bases  are  essential  to  the  operations  of  fleets,  and  it  may  be 
that  bases  in  proximity  to  their  fields  of  operation  ha%'e  acquired 
a  new  importance  in  these  days  of  steam,  for  certainly  battleships 
are  not  expected  now-a-days  to  keep  the  sea  in  tlie  manner  of 
the  old  three-deckers.  If  the  problem  of  coahng  at  sea  be 
soJved,  tliere  still  remains  to  be  considered  the  rapid  deterior- 
ation of  material  due  to  mere  complexity.  But,  in  order  to 
establish  bases,  fleets  will  not  choose  to  attack  strongly  fortifie 
positions,  nor  will  it  be  to  their  interest  to  destroy  the  resourc 
of  the  position  occupied ;^ — and  it  is  not  at  all  clear  why  fleets 
should  put  themselves  into  competition  with  formidable  forti- 
fications until,  in  combination  with  an  army  of  invasion,  a 
telling  and  decisive  blow  can  be  struck.  A  maxim  of  Napol- 
eon's is  worded  thus:  "  Never  do  what  an  enemy  wishes.  One 
ought  therefore  to  avoid  the  field  of  battle  which  he  has  studied, 
and  as  a  consequence  never  attack  in  front  a  position  which 
can  be  gained  by  turning."  This  maxim  seems  to  be  especially 
applicable  to  operations  such  as  are  under  consideration, 
and  its  truthful  bearing  is  borne  out  by  the  facts  and  exper- 
iences of  all  naval  wars.  A  study  of  Admiral  Colomb's  writ- 
ings on  naval  warfare  should  certainly  establish  its  application 
in  the  mind  of  everyone,  when  direct  operations  against 
fortified  point  are  under  consideration. 

The  Army  and  Navy  Gascttc  of  August  20,  1892,  contains  ai 
extract  bearing  upon  this  point,  as  illustrated  by  the  attack  in 
the  manoeuvres  of  the  same  year  upon  Belfast  harbor  and  the 
works  inside.     The  defenders  were  far  inferior  in  numbers  and 
in  the  matter  of  defense  vessels,  but  the  mine  fields  covering 
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tliem  were  very  extensive  and  laid  in  double  lines.  The  mine 
fields  were  also  covered  by  flanking  guns  and  search  lights. 
The  extract  reads :  "  Considering  the  nature  of  what  may  be 
termed  the  second  phase  of  the  war,  this  result  (referring  to 
the  large  number  of  the  attacking  vessels  claimed  to  have  been 
put  out  of  action)  is  not,  perhaps,  surprising;  for  it  is  extremely 
probable  that  in  just  such  operations  in  actual  warfare  will  the 
loss  on  both  sides  be  very  heavy.  A  question  of  importance 
is  thus  at  once  raised,  is  it  expedient  to  engage  in  such  opera- 
tions as  those  which  Admiral  Fitzroy  attempted,  looking  at  the 
limited  nature  of  the  advantages  likely  to  accrue  from  the  ulti- 
mate success  of  the  force  undertaking  the  offensive,  and  the  risks 
involved?  In  other  words,  is  the  game  of  attacking  ports  de- 
fended in  the  manner  Belfast  was  assumed  to  be,  worth  the  dam- 
age which  the  attacking  force  will  probably  sustain?"  The 
action  and  condition  of  the  inferior  squadron  were  of  a  nature 
that  can  well  be  repeated  when  the  manoeuvres  are  not  peaceful, 
and  in  one  sense  they  arc  very  pertinent  to  the  subject  of  coast 
defense,  and  the  line  of  strategic  defense  best  calculated  to  insure 
coast  defense.  An  inferior  squadron  was  interposed  between  two 
detachments  of  the  superior  squadron.  It  is  a  very  old  situ- 
ation— ^what  the  inferior  squadron  did  in  Belfast  is  well  known, 
and  the  decision  was  against  it.  Without  questioning  the  pro- 
priety of  the  attack  made  by  the  superior  fleet,  it  may  be  useful 
to  inquire  if  the, Admiral  of  the  inferior  squadron  did  what  was 
best  for  the  one  narrow  and  perhaps  not  vital  issue — the  defense 
of  Belfast.  The  issue  is  here  raised  as  to  a  point  which  will 
be  referred  to  again.  Rather  than  meet  one  detachment  with 
the  chance  of  disaster  to  himself,  together  with  the  certainty 
of  inflicting  great  damage  to  the  enemy's  detachment,  he  placed 
his  fleet  in  the  position  of  a  harbor  defense  flotilla.  Tlie  ques- 
tion raised  is  one  of  policy.  Is  it  wise  to  build  with  a  view  to 
such  a  defense,  or  to  build  with  the  view  of  defending  the  coast 
in  another  manner?  It  is  not  suggested  that  the  defenses  may 
not  be  materially  strengthened  by  the  presence  of  powerful 
vessels  of  types  especially  fitted  for  harbor  defense;  in  many 
waters  they  may  be  invaluable, — ^but  which  shall  we  have  6rst? 
The  harbor  defense  vessel  stands  for  so  much  naval  strength; 
its  value  is  taken  from  the  total  appropriation,  and  the  line 
of  battle  is  thereby  weakened.     Is  there  not,  then,  a  minimum 


of  the  WttMA  AitMff  ly^ 
of  TriJMil     De  Rnytcf's 

tfce  xaO^  of  dK  fleet  lor  a 
ft  «M  a  diiuaiua  mat  mfy  uiipuHj^.  bat  Titi]  in 
die  nearly  deiytiJlc  cooditioo  to  wlock  the  United  Pnmoces 
rediieed  adiore.  It  msjr  be  added  as  an  instractire  comt- 
oo  the  tiieory  of  "»™»»«^^f»-  dtatrojfieg;  that  after  tfab 
staggering  deck  to  tbe  ennnj^s  soperior  forces,  de  Rajter  oMt 
and  oooTojred  safety  to  port  a  fleet  of  Dobii  merchantmen." 
Captain  Mahan  hutber  sajs  ooocemtng  tfae  general  subject  of 
the  war:  **  For  the  allies  to  carry  out  their  objects,  and  make 
any  dirersion  upon  the  seaboard,  or  on  the  other  hand,  to 
cripple  the  sea  resources  of  the  hard  pressed  Provinces,  it  was 
oeeefttarjr  first  to  deal  successfully  with  dc  Ruyter's  fleet.  The 
f^eat  Admiral  and  hb  government  felt  this,  and  took  the  resolu- 
tion that  '  the  fleet  should  be  posted  in  the  passage  of  Schonc- 
veldt,  or  a  little  farther  south  towards  Ostend,  to  observe  the 
enemy  and,  if  attacked,  or  seeing  the  enemy's  fleet  disposed 
to  make  a  descent  upon  the  shores  of  the  United  Provinces, 
RhouUl  reitst  vigorously,  by  opposing  his  designs  and  destroy- 
iiijj  hi*  tihippi.'  From  this  position,  with  good  lookouts,  any 
mnvrrnrnlji  of  the  alHps  would  be  known*  .  ,  .  After  La  Hogue, 
tlip  dirrci  military  action  of  the  allied  navies  was  exerted 
In    three    principal    ways;    the    first    being    in    attacks    upoi 
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French  ports,  especially  those  in  the  channel  and  near  Brest. 
They  had  rarely  in  view  more  than  local  injury  and  the 
destruction  of  shipping,  particularly  in  the  ports  whence 
the  French  privateers  issued;  and  although  on  some  occa- 
sions the  number  of  troops  embarked  was  large,  William  pro- 
posed to  himself  little  more  tlian  the  diversion  which  such 
threats  caused,  by  forcing  Louis  to  take  troops  from  the  fieJd 
for  coast  defense.  It  may  be  said  generally  of  all  these  enter- 
prises against  the  French  coast,  in  this  and  later  wars,  that  they 
effected  little,  and  even  as  a  diversion  did  not  weaken  the  French 
armies  to  any  great  extent.  If  the  French  ports  had  been  less 
well  defended,  or  French  waterways  open  into  the  heart  of  the 
country,  Hke  our  own  Chesapeake  Bay  and  Delaware  Bay  and 
the  Southern  Sounds,  the  result  might  have  been  different." 

Concerning  this  particular  point  raised  in  the  last  paragraph, 
it  is  well  to  note  here,  the  prominent  place  which  must  be 
assigned  to  the  navy  in  coast  defense.  These  very  waters  per- 
haps are  entirely  indefensible  by  fixed  defenses.  Without  a 
navy,  they  may  in  the  future  become,  as  in  the  past  they  did 
become,  the  scenes  of  war.  The  introduction  into  warfare  of 
elements  different  from  those  existing  at  the  time  treated  of 
by  Captain  Mahan,  has  placed  other  localities  in  the  same  cat- 
egory. Formerly,  the  occupation  of  the  Lower  Bay  at  New 
York  was  not  a  distinct  menace  to  the  interests  above  and 
beyond;  the  defense  was  good  at  the  Narrows.  To-day  the 
defense  should  be  pushed  to  the  outer  limits. 

This  Dutch  war,  the  third  great  one  of  the  17th  century,  con- 
tains so  many  elements  directly  bearing  upon  the  subject,  that 
it  will  repay  closer  investigation.  Considering  the  short  space 
of  time  in  which  it  took  place,  the  restricted  area  covered  by 
the  operations,  and  the  fact  that  the  objectives  of  each  side 
were  not  obscured  by  a  mass  of  outside  details,  it  is  perhaps 
one  of  the  best  examples  in  history  of  how  a  navy,  though  an 
inferior  one,  accomplished  the  greatest  good  in  national  defense. 
There  is  no  question  of  the  character  of  the  weapons  used,  nor  of 
the  tactical  combinations  developed,  in  the  presence  of  the 
enemy.  The  valuable  lesson  is  quite  independent  of  all  such 
considerations,  and  is  to  be  found  simply  in  the  strategic  uses 
of  armed  forces,  Four  great  battles  were  fought,  not  one  of 
them  being  deemed  by  contemporary  English  historians  a  vie- 
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lory  in  the  ordinary  tactical  sense,  and  yet  the  Dutch  fleets 

the  nation.     The  whole  course  of  this  war  b«ars  testi 

the  place  of  a  nary  in  coast  defense  which  h  is  impossibk  to 

disregards 

The  French  invaded  Holland  with  200joco  troops  and  were 
opposed  with  but  :2o„ooo  hacked  only  by  an  infeiiOT  sarj, 
diplomacy,  and  the  dykes.  The  greatly  superior  naval  force 
of  the  English  and  French  in  the  four  great  drawn  nairai 
cnga^mcnts  was  prevented  from  landing  the  troops  and  rav- 
aging the  coast  tlirough  the  desperate  courage  and  the  skill  of 
ihe  inferior  Dutch  fieet.  The  last  battle,  which  took  place  off 
the  Helder,  was  within  a  few  miles  of  the  shore  and  in  the  hear- 
ing of  the  people.  Concerning  this  battle  the  contemporary 
English  historian  Le^di^rd  naively  says ;  "  The  Dutch  made 
pretenses  to  the  victory  this  time,  with  such  assurance  that  th«y 
had  publick  rejoicings  and  thanksgivings  on  that  account,  and 
de  Rmter  was,  on  this  occasion,  complimented  with  the  title 
of  Preserver  of  his  Country,  This  latter  may,  indeed,  in  some 
measure,  be  said  to  be  justifiable,  because  he  had  preserved  his 
country  from  the  intended  invasion  of  the  English:  and  if  it 
may  be  caUed  a  victory,  because  the  English  were  prevented  in 
their  intention,  which,  indeed,  is  the  chief  reason  they  ground 
their  pretense  to  it  upon,  they  are  not  altogether  in  the  wrong£ 
but  for  any  other  advantage  it  is  apparent  they  had  none. 

The  first  battle,  that  of  Solebay,  was  fought  in  June,  i6; 
with  tlae  one  great  result  that  the  designs  of  the  allies  against 
the  Dutch  coast  suffered  a  check.  How  was  it  in  Holland 
itself?  The  biographer  of  de  Ruyter  tells  us  that  the  news 
of  the  battle  was  received  two  days  later  at  the  Hague,  that 
in  the  beginning  of  June  the  land  frontiers  were  attacked  simul- 
taneously in  all  parts  by  the  three  armies,  the  French ,  that  of  the 
Elector  of  Cologne,  and  that  of  the  Bishop  of  Munster.  The 
Dutch  waited  for  news  that  the  French  had  taken  Utrecht  and 
had  penetrated  to  the  heart  of  Holland.  The  greater  number 
of  the  officers  were  without  courage  and  without  experience, 
the  soldiers  were  seriously  deficient  in  both  qualities.  Order  was 
lacking,  negligence  was  extreme,  and  dissensions  were  augmen- 
ted. Moreover,  an  extraordinarily  dry  season  had  converted  the 
great  rivers,  the  natural  ditches  to  the  Dutch  fortresses,  into 
fordable  streams,  and  the  marshes  and  swamps  that  surround 
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many  fortresses  had  become  dry  and  hard, — Heaven  and  Earth 
seemed  to  conspire  in  every  way  to  cause  the  downfall  of  a 
nation.  Believing  the  time  had  absolutely  arrived,  and  being 
strenuously  urged  by  Pensioner  de  Witt,  the  people  were  dis- 
posed to  use  the  means  which  they  kept  in  hand  for  the  last 
extremity,  to  raise  the  sluice  gates,  submerge  the  country,  and 
concentrate  every  resource  in  Amsterdam  for  a  last  desperate 
defense.  "  Such  was  the  state  of  affairs  and  dispositions  of 
men's  minds  when  the  news  arrived  of  the  issue  of  the  naval 
combat  against  the  armies  (naval)  of  the  two  kings.  People 
were  then  compelled  to  acknowledge  that  the  Providence  of 
God  had  used  these  measures  in  order  to  preserve  the  Republic, 
for  if  the  English  and  French  together  had  been  as  happy  by  sea 
as  the  latter  were  by  land,  and  that  if  the  fleets  of  Holland  had 
been  beaten,  there  is  no  possible  doubt  that  all  would  have  been 
lost."  Such  was  the  influence  of  the  first  drawn  naval  battle. 
The  French  successes  continued  on  the  land  frontier,  and 
Utrecht  and  Naarden  fell.  All  the  Dutch  commerce  had  beea 
embargoed.  The  sluice  gates  were  opened,  and  the  country  was 
now  stripped  for  a  death  struggle. 

De  Ruyter  studied  the  coast,  searched  out  the  places  where  a 
descent  would  be  practicable,  reinforced  garrisons,  and  posted 
his  fleet  well  inland  and  in  a  position  to  take  every  advantage  as 
the  opportunity  offered.  A  council  of  war,  convened  by  the 
Prince  of  Orange  on  his  flagship,  determined  "  with  one  voice 
that  the  fleet  should  remain  at  or  near  its  present  position 
(Schoneveldt)."  One  year  after  the  battle  of  Solebay,  de  Ruy- 
ter put  to  sea  in  the  presence  of  the  superior  allied  fleet,  and 
another  drawn  battle  was  fought.  The  biographer  says:  "  It 
is  certain  that  on  one  side  the  object  at  least  was  a  descent  on 
Holland  or  Zealand,  and  the  destruction  of  the  Dutch  fleet  if 
possible,  on  the  other  side  the  attempt  was  only  to  defend  them- 
selves, and  to  guarantee  the  coasts  against  invasion."  This 
was  certainly  the  result  of  the  drawn  battle.  One  week  later 
de  Ruyter  put  to  sea  and  fought  until  after  dark,  and  then 
reformed  his  fleet  and  headed  N.  W.  to  keep  touch  with  the 
allied  fleet, — but  the  next  morning  that  fleet  was  not  to  be  seen. 
The  allies  returned  to  the  Thames,  and  de  Ruyter  to  his  post 
ofif  the  Schoneveldt.  whence  he  declared  to  the  Deputies  "  That 
it  was  necessary  to  post  the  fleet  in  the  most  advantageous 
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quarter  of  the  Schoneveldt,  in  order  10  cover  the  coasts  of  the 
Provinces  from  the  invasion  of  the  enemy/'  The  French  now 
besieged  Maestricht  so  closely  that  de  Rtij'ter  was  directed  to 
sail  in  order  to  create  a  diversion  either  on  the  French  or  the 
English  coast,  Maestricht  fell  before  he  sailed,  but  the  plan 
was  carried  out.  The  English  fleet  sailed  Erom  the  Thames, 
and  the  two  fleets  manoeuvred  for  days  in  sight  of  each  otfacr 
without  coming  lo  action  until  de  Rtiyter  learned  that  the 
design  of  the  English  was  to  draw  him  away  from  the  Dutch 
coast,  while  an  army  of  invasion  could  secretly  be  thrown  into 
the  country;  where  he  returned  and  cruised  along  the  coast 
until  August,  when  the  last  great  drawn  battle  was  fought  oS 
the  Ilcldcr, — the  English  returning  to  England  as  usual,  and 
de  Ruyter  to  the  Texel  to  refit. 

Other  countries  had  come  to  the  assistance  of  Holland,  and 
the  soldiers  on  the  coast  were  free  to  return  to  the  army,  Naar- 
dcn  was  easily  retaken,  then  Borne, — followed  by  the  evacua- 
tion of  Woerden,  Bommel,  Utrecht,  and  finally  of  alt  the  prov- 
inces. Preparations  were  made  cheerfully  by  the  Dutch  for 
a  campaign  in  the  following  spring,  but  the  English  government 
under  compulsion  of  the  people  consented  to  a  peace.  This  is 
the  story  in  few  words  of  this  famous  war,  and  there  is  no  possi- 
ble question  but  that  de  Ruyter  with  his  fleet  saved  the  Dutch 
nation.  Without  crushing  his  enemy  or  even  inflicting  a 
defeat  of  magnitude  upon  him,  de  Ruyter  absolutely  gained  his 
object  and  frustrated  that  of  the  allies.  The  coasts  were  saved 
from  serious  attack,  no  cooperation  of  the  allied  fleets  with  the 
armies  on  shore  was  possible,  while  de  Ruyter  remained  afloat 
with  a  concentrated  fleet.  It  is  difficult  to  see  how  any  question 
in  the  modem  development  of  ships  and  weapons  can  operate 
to  change  our  ideas  of  the  powerful  influence  that  even  an 
inferior  fleet  can  exert  in  coast  defense  or  of  the  proper  haj 
ling  and  disposition  of  naval  forces  in  such  defense. 


^11        CUI 


Coast  raiding,  in  whatever  form  it  may  take,  is  a  different 
thing.  The  risks  are  small,  the  results  considerable,  and  it 
will  continue  to  be  resorted  to  freely  in  maritime  .warfare 
Cruisers  may  act  as  commerce  destroyers  or  raiders,  according 
to  which  method  of  action  gives  the  better  returns  with  the 
lesser  risks.     At  any  rate,  the  cruisers,  before  being  ultimateh 
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destroyed,  stand  a  good  chance  of  paying  for  themselves.  Dur- 
ing the  War  of  1812,  nearly  the  entire  Atlantic  coast  and  the 
Chesapeake  Bay  shores  were  subjected  to  ravage,  and  their  coast 
villages  plundered  and  burned.  It  may  have  paid,  and  the  risks 
were  certainly  small,  though  no  appreciable  eflfect  was  produced 
upon  the  course  of  the  war.  The  other  operations  on  the  coast 
were  of  the  nature  of  coups-de-main  which  took  no  concern  of 
fortifications,  with  the  exception  of  the  Baltimore  affair. 

The  direct  serious  operations  of  a  fleet  upon  a  coast  rarely 
have  been  regarded  as  having  any  decisive  result  upon  the 
course  of  a  war  in  which  they  form  a  feature,  even  though  un- 
dertaken with  all  the  guarantees  that  have  been  offered  by  the 
temporary  or,  even  more  far  reaching,  habitual  command  of  the 
sea.  Blockade  of  the  enemy's  vessels  or  his  commerce,  obser- 
vation of  the  enemy,  contact  of  fleets,  or  the  support,  transport, 
and  sustenance  of  an  army,  constitute  far  more  effectual  and 
direct  operations  for  a  navy,  and  conduce  more  to  accomplish 
the  desired  result. 

The  limited  field  of  action  of  naval  forces  was  well  under- 
stood by  Mr.  Pitt,  who,  in  1794,  in  supporting  the  increase  of 
the  English  land  forces,  subsequent  to  the  failure  of  the  Dun- 
kirk expedition,  said:  "  Tlie  power  of  Great  Britain  at  sea, 
however  irresistible  on  that  element,  could  not,  in  the  nature 
of  things,  make  an  adequate  impression  upon  the  enemy,  whose 
whole  strength  was  concentrated  on  land;  and  who,  for  that 
reason,  could  there  only,  be  assailed  with  efficacy.  It  was  only 
to  prevent  the  invasion  of  the  territories  of  their  neighbors,  that 
the  war  against  the  French  had  been  undertaken." 

This  limitation  of  the  powers  of  a  fleet  may  have  been  one 
among  the  many  causes  of  the  failure  of  the  English  in  the  War 
of  Independence.  In  the  absence  of  a  defensive  flotilla,  the 
Atlantic  coast  of  the  United  States  presents  a  theatre  singu- 
larly favorable  for  the  offensive  action  of  fleets,  The  series  of 
events  in  which  Lord  Howe  and  d'Estaing  figured  between 
New  York,  Newport,  and  Boston  is  too  conclusive  to  be  lost 
sight  of  as  to  the  influence  of  a  flotilla  on  the  defense  in  pre- 
venting territorial  attacks,  and  as  to  the  relations  existing 
between  fixed  and  floating  defenses. 

Leaving  the  Delaware  on  June  28,  1778,  Lord  Howe  arrived 
off   Sandy   Hook   on   the  day   following   and   was   met  by   a 
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packet  express  from  England,  the  Grantham,  with  the  intelli- 
gence, dated  May  2,  of  the  departure  from  Toulon  on  April 
13,  of  a  squadron  destined  for  American  waters, — and,  also, 
thai  his  own  fleet  would  be  reinforced  by  Vice- Admiral  Byron 
with  thirteen  vessels,  which  force  sailed  from  England  for  Hal- 
ifax ^on  June  12.  The  British  government  acting  upon  the 
information  of  the  sailing  of  d'Estaing  had  directed  Sir  Henry 
Clinton  to  evacuate  Philadelphia,  and  after  accomplishing  the 
evacuation,  he  reached  the  Jersey  Highlands  on  June  30,  with 
the  Continental  army  hanging  close  upon  his  rear.  Howe 
extended  every  aid  to  get  the  army  on  to  the  Hook  and  thenc 
to  New  York,  and  accomplished  the  transfer  by  the  5th 
July.  The  vessels  from  New  York  under  Commodore  Hotham 
joined  the  squadron  on  the  7th,  two  days  later,  and  at  this  time 
Howe  by  a  letter  of  marque  received  positive  intelligence  that 
the  vessels  of  d'Estaing's  squadron  had  been  seen  off  the  Vir- 
ginia coast,  and  later  at  anchor  in  the  Delaware.  Still  later  it 
was  known  that  d'Estaing  was  approaching  New  York,  the 
force  under  his  command  consisting  of  twelve  sail  of  two  decks 
and  several  frigates.  The  vessels  were,  one  of  90,  one  of  80, 
six  of  74,  three  of  64, — the  smallest  frigate  carrying  36 
guns.  The  total  complement  was  about  11,000  men,  of  whom 
1548  were  soldiers.  At  noon  on  the  nth.  a  lookout  frigate 
signaled  the  news  of  the  anchorage  of  the  French  oflf  Shrews- 
bury Inlet,  about  four  miles  below  the  neck  of  the  Hook.  Lord 
Howe's  total  force  consisted  of  six  sail  of  the  hne  of  64,  three  of 
50,  two  of  40,  with  some  frigates  and  sloops.  The  cause  of 
d'Estaing's  appearance  is  to  be  found  in  the  battle  of  German- 
town  and  in  Burgoyne's  surrender,  which  turned  the  scale  in 
the  wavering  minds  of  the  French, — and  as  a  result,  the  treaty 
of  alliance  was  signed  February  6,  1778.  On  the  15th  of  April, 
1778,  d'Estaing  sailed  from  Toulon  and  on  the  8th  of  July  h« 
reached  the  Delaware  capes.  It  has  been  said  that  his  limil 
was  unnecessarily  slow,  but  it  does  not  appear  that  this  opinion" 
is  wholly  justified.  Four  weeks  were  occupied  in  reaching  the 
straits,  leaving  eight  weeks  for  the  passage  across  the  Atlantic. 
Vessels  now-a-days  at  that  season  of  the  year,  sometimes  take 
as  much  time,  and  the  speed  of  a  fleet  is  regulated  by  that  of 
the  slowest  element.  Nelson's  average  speed  in  pursuit  of 
Villeneuve    was    but    three    knots    per    hour.      At    that    rate, 
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d'Estaing  would  have  taken  sixty-one  days,  and  Chevalier  states 
that  two  of  d'Estaing's  fleet  were  such  poor  sailers  that  they 
kept  the  whole  fleet  back.  The  four  weeks  between  Toulon  and 
Gibraltar  was  also  a  matter  of  not  uncommon  occurrence. 

On  the  approach  of  the  French  fleet  Howe  was  busily 
engaged  in  preparing  for  sea^  with  a  view  to  forming  a  junction 
with  Byron,  or  to  be  ready  for  any  emergency.  Lookout  ser- 
vice was  efficiently  performed  by  volunteers  in  light  draft  coast- 
ing vessels.  A  considerable  part  of  the  fleet,  including  the 
flagship,  was  at  Staten  Island  taking  in  water,  when  the  news 
was  received  of  the  proximity  of  the  French.  Howe  at  once 
proceeded  in  his  barge  to  the  Hook,  expecting  that  d'Estatng 
would  not  hesitate  an  instant  to  avail  of  what  seemed  to  him  a 
great  opportunity  thrown  in  his  way  of  overhauling  a  detach- 
ment of  the  British  fleet  at  anchor.  D'Estaing  in  the  uncer- 
tainty caused  by  the  doubts  of  his  pilots,  who  were  the  best  on  the 
coast,  passed  several  days  in  sounding  the  bar;  and  this  gave  a 
breathing  spell  to  Howe,  of  which  he  made  good  use.  Howe 
caused  soundings  to  be  made  and  the  currents  studied,  and  he 
made  the  most  careful  and  skillful  preparations  to  receive 
an  attack  however  delivered.  The  British  fleet  was  moored 
head  and  stern,  concave  to  the  channel  of  entrance  around  the 
Hook, — the  gap  nearest  the  extremity  of  the  spit  being  filled 
by  an  armed  transport,  the  Leviathan.  On  shore  two  batteries, 
one  of  two  howitzers  and  the  other  of  three  18  pounders, 
were  thrown  up  on  the  prolongation  of  the  line,  and  four 
regiments  under  Colonel  O'Hara  were  landed  to  dispute  any 
possible  attempt  on  the  part  of  the  French  to  land.  The  other 
extremity  of  the  line  left  perhaps  the  space  of  a  mile  between  it 
and  the  S.  W.  spit.  Some  frigates  were  held  in  rear  for  inci- 
dental service,  and  a  double  line  of  frigates  and  rowing  gun 
vessels  was  thrown  forward  towards  the  bar.  The  outer  line 
was  to  receive  the  first  of  the  attack  and  undertake  to  throw  the 
French  into  confusion.  The  inner  line  was  to  fight  under  oars, 
and  gradually  to  withdraw  over  the  shoals  where  it  could  not 
be  approached  by  any  but  the  smallest  vessels.  The  vessels  of 
the  line  at  anchor  were  moored  with  their  heads  towards  the 
Hook,  and  the  moorings  on  the  port  quarters  would  enable  the 
broadsides  to  be  sprung  in  every  direction  that  the  channel 
would  permit  the  enemy  to  take.     No  possible  improvement 
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would  seem  to  suggest  itself  upon  Lord  Howe's  arrangements. 
Ilia  line  could  not  be  pierced;  and  could  only  be  doubled  at 
the  inner  end,  but  not  until  a.fter  the  enemy  bad  been  under  the 
continued  concentrated  fire  of  every  vessel  in  the  three  lines 
and  the  Hook  batteries.  On  the  22d,  five  days  only  befor*  the 
battle  of  Ushant,  d'Estatng  weighed  in  a  fresh  N.  E.  breeze  at 
8  A,  M.,  and  reached  to  windward,  apparently  with  the  object 
of  obtaining  a  weatherly  position  for  entering.  In  the  ait< 
noon,  the  spring  tides  running,  the  water  was  thirty  feet 
the  bar.  At  3  P.  M.  the  French  fleet  had  borne  up  to  the 
southward.  It  was  supposed  that  d'Estaing  had  not  abandoned 
the  attempt,  but  fearing  an  easterly  gale  in  an  exposed  position 
on  a  lee  shore,  had  put  to  sea  for  room.  In  the  next  few  days, 
the  vessels  of  Byron's  squadron  which  had  been  dispersed  in 
a  gale  began  to  arrive,  and,  of  course,  in  the  absence  of  the 
French  they  went  to  the  reinforcement  of  Howe. 

It  is  but  fair  to  let  d'Estaing  speak  for  himself  of  his  failui 
to  crush  the  squadron  of  Howe: 

"  Both  officers  and  crew  were  kept  in  spirits  .  .  .  by  the 
desire  of  delivering  America  from  the  English  colors,  which  we 
saw  waving,  on  the  other  side  of  a  single  barrier  of  sand,  upon 
so  great  a  crowd  of  masts.  The  pilots  procured  by  Colonels 
Lawrence  and  Hamilton  (under  Washington's  direction)  de- 
stroyed all  illusion.  These  experienced  persons  all  unani- 
mously declared  that  it  was  impossible  to  carry  us  in.  T  ofTered 
a  reward  of  50,000  crowns  to  any  one  who  would  promise  suc- 
ccsi.  All  refused,  and  the  particular  soundings  which  I  caused 
to  be  taken  myself  too  well  demonstrated  that  they  were  right."* 

Howe  received  information  of  the  appearance  of  the  French 
before  Newport  and  of  their  dispositions  in  the  three  entrances 
to  Narragansett  Bay,  by  which  he  was  encouraged  to  believe 
that  he  could  oppose  his  force  to  detachments  of  the  French 
fleet.  Wind  and  tide  however  not  making  favorably  an 
together,  it  was  the  6th  of  August  before  he  got  away  from 
New  York,  and  the  evening  of  the  9th  before  he  reached  Point 
Judith,  where  he  anchored.  The  lookout  frigate  reported  the 
enemy  at  anchor  inside,  the  entrance  having  been  made  under 
the  fire  of  tlie  shore  batteries  on  the  8th.     By  way  of  Brenton's 
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Point,  Howe  received  exact  information  of  the  enemy's  disposi- 
tions. D'Estaing  had  arrived  off  the  harbor  on  the  29th  of 
Ju)y,  and  had  sent  two  ships  in  by  way  of  the  western  passage, 
which  passage  they  forced  under  a  crossing  fire  by  batteries  on 
the  southern  extremity  of  Conanicut  Island,  and  the  western 
shore,  at  Bonnet  Point.  The  successful  entrance  of  these  ves- 
sels caused  the  abandonment  of  Wie  batteries  on  Conanicut 
Island,  and  the  burning  and  sinking  of  vessels  in  the  harbor, 
mounting  in  all  212  guns.  It  was,  as  before  stated,  only  on  the 
8th  of  August  that  the  main  fleet  was  taken  inside  under  fire, 
and  on  the  next  day  4,000  sailors  and  soldiers  were  landed  on 
the  upper  part  of  Rhode  Island  to  augment  Sullivan's  forces  of 
10,000.  The  entrance  of  the  fleet  also  caused  the  English  to 
narrow  their  lines  of  defense  and  concentrate  above  Newport. 

When  Howe's  fleet  was  reported  to  d'Estaing,  he  recalled  his 
4000  men,  and  on  the  loth  with  a  wind  fair  out  of  the  entrance 
sailed  with  his  whole  force,  Howe's  biographer,  Barrow,  states 
that  at  this  juncture,  the  British  fleet  was  superior  by  12  guns, 
but  that  the  odds  in  weight  of  metal  were  against  it  and  in  favor 
of  the  French.  It  was  Howe's  opinion  that  he  could  not  ven- 
ture to  attack  the  French  within  the  harbor;  and  if  we  recall  the 
situation  in  front  of  New  York,  where  d'Estaing  confronted  a 
sand  bar,  and  every  gun  hostile,  and  contrast  it  with  the  position 
at  Newport,  with  plenty  of  water  and  the  batteries  of  one  shore 
friendly,  it  will  perhaps  appear  that  Howe  escaped  condem- 
nation in  his  turn  only  by  the  sally  of  the  French.  Outside, 
both  fleets  were  terribly  handled  by  a  gale  and  dispersed  without 
coming  to  a  decisive  engagement, — Howe's  fleet  being  reunited 
at  Sandy  Hook,  while  that  of  d'Estaing  returned  once  more 
to  Brenton's  point  on  the  20th  of  August.  Learning  of  this 
fact,  Howe  made  all  sail  to  come  up  with  him,  but  the  bird  had 
flown,  and  on  the  1st  of  September  Howe  got  sight  of  him  anch- 
ored in  Nantasket  roads,  and  well  disposed  for  defense  under  bat- 
teries thrown  up  on  friendly  islands.  Again  the  opportunity  to 
attack  is  foregone,  the  position  of  the  French  being  deemed  one 
of  great  strength.  Before  the  English  were  strong  enough  to 
shut  up  the  French  they  got  away  in  a  snow  storm  for  the  West 
Indies,  and  Sullivan  had  withdrawn  from  Rhode  Island, 

In  this  series  of  operations,^ — all  occurring  directly  on  the 
coast  line  and  therefore  more  closely  marking  the  intimate  rela- 
31 
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T¥t  Arait  of  ^Esttiia^s  farce 

oi  Ac  Brilnii  at  New  Yoik 

^t7^E^M^«Ue  Boston  vas 

IfcntL  ii*T  F^tit  ■!  1 1  iiiili  iTj  na  Itr  jrfeBsiye,  vide 
of  Ac  Aflwrieaas  ii^niiaii<l  ty  Hk  Fraidi  Fleet  and 

'm  «vderv  co^ci^ifaied  a  g^Kral  sappuil  of  the 
btt  first  of  afl,  akled  by  secrecr  be  was  to 
fdl  opos  Hovels  iafi  iiim  fleet  and  liamports  in  the  Delaware. 
Fkii  Jobs  ni  a  ■evBoral  Ind  vrgci  l3m  action  on  the  Court  of 
VenaiD^  previoas  to  d*Estan^s  deportnre.  The  e\'acuation 
of  Fhiladdphia  may  be  taken  as  a  siga  of  a  fedisg  of  weakness 
in  tiw  Ei^lisli  ranks,  and  if  dTEst^og  bad  come  up  with  Howe 
eilfaer  in  the  Delaware  or  at  sea,  it  is  more  than  likelj  that 
Howe,  encmnbered  and  inferior  as  he  was,  would  have  been 
beaten,  and  in  consequence  Xew  York,  invested  on  all  sides  by 
VVashington's  army  and  the  French  fleet,  would  have  fallen. 
D'Elstaing's  arrival  being  too  late  for  this  decisive  action,  Wash- 
ington left  it  to  d'Estaing  whether  to  cooperate  in  the  attack  on 
New  York  or  on  Newport.  Washington  planned  to  act  upon 
the  choice  of  either,  and  prepared  for  the  augmentation  of  Sulli- 
van's army  in  Rhode  Island  by  raising  militia  which  he  was 
empowered  to  do,  and  by  holding  regulars  in  hand  to  be  sent 
overland  from  about  New  York,  the  water  passage  though 
desirable  being  dangerous  because  of  the  English  cruisers. 

When  d'Estaing  determined  to  abandon  the  attempt  on  New 
York,  there  remained  open  to  him  two  alternatives  in  the  use 
of  hifl  fleet;  to  proceed  as  he  did  or  to  block  up  Howe's  fleet  in 
New  York  Bay  with  his  whole  fleet  or  a  portion  of  it,  detach  in 
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fthe  remainder  for  the  reinforcement  of  Sullivan  or  for  the  pur- 
Fpose  of  informing  Sullivan  of  his  predicament.  Finding  Howe 
!so  strongly  posted,  the  strategic  situation  had  materially 
khanged  fron»  the  conditions  under  which  Sullivan  had  been 
induced  to  look  for  the  French  assistance.  Was  the  American 
cause  better  furthered  by  holding  Howe  impotent  and  with  a 
chance  of  overcoming  him,  or  by  proceeding  to  the  aid  of  a 
territorial  attack,  not  yet  fully  concerted,  which  was  certain  to 
be  interrupted  by  what  has  always  been  sufficient  to  interrupt 
such  attacks, — even  an  inferior  fleet?  The  dilemma  of  d'Estaing 
was  aggravated  by  the  fact  that  though  aware  of  Byron's 
approach,  he  did  not  know  of  the  dispersed  condition  of  his 
force,  and,  feared  to  be  caught  between  two  hostile  fleets  off  New 
York, — yet  the  key  of  the  whole  situation  was  one  or  the  other 
of  these  fleets,  or  both.  By  informing  Sullivan  and  holding 
Howe  he  could  by  means  of  lookouts  have  had  ample  news  of 
Byron's  condition  and  approach;  and  by  having  observing  ves- 
sels in  front  of  New  York.  Byron  could  have  been  dealt  with. 
By  leaving  New  York,  d'Estaing  surely  invited  the  course  of 
events  which  followed,  and  deliberately  abandoned  the  one 
chance  of  success.  Howe's  great  personal  enei'gy  and  the  good 
will  of  the  whole  fleet,  enabled  him,  by  simply  appearing  before 
Newport,  to  save  the  place, — and  the  pages  of  history  are  full 
of  records  to  the  effect  that  a  territorial  attack  is  powerless  until 
the  interfering  naval  force  is  disposed  of.  When  Howe 
appeared,  it  was  imperative  that  d'Estaing  should  embark  his 
4000  sailors  and  soldiers,  and  then  he  was  in  the  same  position 
as  when  before  New  York,  with  the  exception  that  Howe  was 
at  sea  with  about  an  equal  force  and  did  not  intend  to  lose 
touch  with  the  French,  but  to  require  the  final  settlement  to  be 
between  the  naval  forces,  D'Estaing  here,  it  seems,  seized  the 
right  conception,  but  if  there  had  been  a  battle  and  d'Estaing 
victorious,  Howe's  use  of  the  inferior  force  would  still  have 
saved  Newport  or  at  least  gained  time,  for  d'Estaing's  condition 
would  undoubtedly  have  forbidden  the  immediate  prosecution 
of  the  designs  against  Newport,  (the  injuries  caused  by  the  gale 
having  forced  him  to  go  to  Boston  to  refit)  and  the  English 
government  would  have  been  fully  aroused  to  the  need  of  aug- 
menting the  forces  on  the  American  coast, 

D'Estaing  left  for  the  West  Indies,  eventually,  under   the 
threat  of  the  now  superior  English  forces. 
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The  advantages  conlerred  by  his  visit  are  thus  stated  by 
Chevalier ;  "  The  attitude  of  the  \'ersaillcs  cabinet  bad  e£Sti 
the  attentiofi  of  the  English  ministry  to  the  dajogers  to  vtsck 
Heme  was  exposed,  and  La  giving  him  orders  to  leave  bis  poa- 
lion  the  Court  of  London  had  been  obliged  to  decree  the  tntcat- 
lion  of  Philadelphia,  since  Clinton's  army  could  not  sustain  itsdf 
without  the  fleet:  it  is  therefore  exact  to  say  that  this  result  wai 
entirely  due  to  the  French  alliance.  .  .  .  The  arrival  of  Lica- 
tenant  General  d'Estaing  had«  while  IncreastDg;  the  coufideooe 
of  the  Congress  in  the  ultimate  success  of  the  instirre^^oo, 
deprived  the  English  Comntissioners  of  all  hope  in  their  nasr 
sion.  The  corvette  Stanley,  the  corsairs  Rose  and  Fanny  and 
eighteen  merchant  vessels  had  been  captured  by  our  shipi 
The  York  sloop  had  fallen  into  our  hands,  but  was  retaken  by  the 
English.  The  Mermaid  frigate  of  28  upon  the  point  of  being  en- 
gaged by  the  Fantasque  and  the  Saggitaire  was  wrecked  upon 
the  coast  on  the  8th  of  July  at  the  nnouth  of  the  Delaware.  At 
Rhode  Island,  the  Grand  Duke  frigate  of  40,  the  Larck,  Juno  and 
Flora  frigates  of  32,  the  Cerberus  of  28,  the  King  Fisher  and  Fal- 
con corvettes  and  other  smaller  vessels  were  burnt  or  sunk  by 
the  English.  The  Senegal  corvette,  and  a  bomb  vessel  were  cap- 
tured by  our  frigates  subsequent  to  the  gale  of  the  nth 
August." 

In  October,  1779,  the  British  evacuated  Newport  under  the 
threat  of  d'Estaing's  reappearance  upon  the  coast,  and  concen- 
trated for  the  defense  of  New  York.  Previous  to  the  evacuation 
Washington  wrote  to  d'Estaing:  "  Success  in  this  attempt  (upon 
Rhode  Island)  would  be  favorable  to  our  ulterior  operations 
against  New  York,  but  a  failure  would  be  attended  with  the 
reverse,  as  it  would  damp  the  spirits  of  the  country  and  diminish 
its  exertions.  Another  inconvenience  would  attend  it,  which  is, 
that,  without  a  division  of  your  force  to  continue  the  blockade 
of  New  York,  the  fleet  now  there  would  make  its  escape.  In- 
deed, in  any  plan  a  division  would  be  indispensable,  Rhode 
Island  and  the  Sound  must  be  blockaded  otherwise  the  garrison 
there  will  form  a  junction  with  the  main  body  at  New  York, 
which  would  be  so  great  an  accession  of  force^  as  would  render 
the  success  of  our  operations  impossible.  ...  In  case  of  the 
attempt  upon  Rhode  Island,  the  only  expedient  to  avoid  a 
division  of  your  ships  of  the  line,  will  be  to  remain  with  the 
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whole  at  New  York,  and  send  your  troops  around  under  pro- 
tection of  your  frigates."  There  existed  no  practical  diflference 
in  conditions  to  have  rendered  this  advice  less  applicable  four- 
teen months  earlier  than  it  was  when  it  was  written. 

Opinions  differed  in  former  days  as  to  the  use  of  fleets,  and 
an  officer  who  accompanied  the  expedition  of  Ross  and  Packen- 
ham  which  burned  Washington  and  was  beaten  at  New  Orleans, 
afterwards  wrote  a  book  in  which  some  tactical  opinions 
appeared.  These  opinions  gained  considerable  vogue  and  were 
skilfully  used  to  support  the  doctrine  of  the  efficacy  of  coast 
warfare.  The  author  says:  "To  penetrate  up  the  country  amid 
pathless  forests,  and  boundless  deserts,  and  to  aim  at  permanent 
conquests  is  out  of  the  question.  America  must  be  assaulted 
only  on  her  coasts;  her  harbors  destroyed;  her  shipping  burned, 
and  her  seaport  towns  laid  waste,  are  the  only  evils  which  she 
has  reason  to  dread;  and  were  a  sufficient  force  embarked  with 
these  orders,  no  American  war  would  be  of  long  continuance." 

No  one  is  inclined  to  question  the  fact  that  steam  and  the 
development  of  speed  and  long  range  ordnance  have  conferred 
a  great  power  of  offense  upon  vessels  by  enabling  them  to  take 
the  sea  quickly  and  fall  suddenly  upon  various  points  of  the 
coast  line.  Cruisers  are  especially  adapted  to  such  a  warfare. 
They  can  appear  before  ports  without  warning ;  they  can  commit 
what  depredations  they  choose,  or  they  can  levy  a  heavy  ran- 
som. Their  long  range  ordnance  will  be  effective  against 
exposed  mercantile  ports,  while  they  themselves  enjoy  consid- 
able  immunity.  So  long  as  they  retain  their  speed  and  keep 
their  coal  bunkers  full,  they  have  little  to  fear.  It  is  however, 
open  to  grave  question  whether  steam  with  its  numerous 
advantages  has  made  the  maritime  siege  of  a  seaport  any  the 
easier  in  execution  or  more  certain  of  success  than  was  the 
case  in  the  days  of  sail.  In  those  days  serious  attacks  upon 
fortified  positions  were  made  only  after  due  preparation,  the 
attacking  force  and  its  accessories  being  properly  proportioned 
to  the  contemplated  operation.  The  preparation  once  completed, 
however,  the  fleet  was  ab!e  to  maintain  itself  in  position  for  a 
considerable  period  with  no  great  difficulty,  even  though  the 
contingent  base  was  not  close  at  hand  in  point  of  time.  The 
necessity  at  present  for  greater  care,  in  the  expenditure  of 
ammunition,  owing  to  the  relatively  few  rounds  carried,  and  the 
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rapidity  with  which  it  can  be  exhausted,  does  not   lessen  th« 
comparative  difficulties  in  such  operations.* 

Coast  warfare  lias  always  accompanied  maritime  wrarfarc,  and 
as  the  relative  powers  of  navies  engaged  in  such  wars  have 
varied  in  the  past,  as  in  the  present,  no  argument  can  be  drawn 
from  the  tendency  nowadays  towards  an  equalization  of  the 
strength  of  navies  or  towards  the  supremacy  of  one  or  mom: 
navies. 

The  question  of  coast  defense  is  a  vital  one  to  any  toaiitinii 
power,  or  to  one  with  a  maritime  frontier.  The  expenditures 
required  lo  fortify  a  coast  properly,  are  enornious;  and  this  fact 
alone  demands  that  the  subject  shoud  be  carefully  studied,  that 
the  expenditures  may  be  properly  applied.  There  is  no  theory 
so  false  as  the  one  that  calls  for  the  utilization  of  means  or 
schemes,  however  effective,  without  regard  to  cost;  for  upon 
that  theory,  the  revenne  of  a  government  might  be  wasted  in 
arming  the  coast  at  all  points.  It  is  true,  the  coast  might  be 
protected,  but  it  would  not  be  any  the  better  protected 
than  by  a  system  founded  upon  the  study  of  the  needs 
of  coast  defense,  and  it  is  needless  to  say  that  no  govern- 
ment with  such  a  coast  line  as  our  own  is  rich  enough  to  enter 
upon  such  a  course.  If  it  were  a  matter  of  demonstration  or 
experience  that  a  continuous  front  of  defenses  on  the  coast  or 
at  every  opening,  would  gfuarantee  its  integrity,  it  might  be 
well  to  adopt  that  line  as  a  standard,  were  it  in  any  degree  within 
the  range  of  possibility  to  completely  develop  it.  But  such 
not  the  case. 

In  a  few  respects  there  is  considerable  likeness  existing  be^ 
tween  a  land  front  and  a  seacoast.  The  land  front  may  be  a 
natural  line  of  defense;  the  seacoast  is  a  natural  line  of  defense. 
Continuous  lines  of  fortifications  on  a  land  front,  strenjfthened 
at  strategic  points,  have  long  been  abandoned, — they  could  not 
be  held  at  all  points,  and  never  fulfilled  the  expectations  to 
which  they  gave  rise.  Were  it  within  the  limits  of  possibility 
to  provide  every  opening  in  the  coast  line  with  fortifications, 
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*  At  Alexandria,  the  ammunition  of  the  English  vessels  ran  dangeroi 
low,  especially  that  of  the  Sultan,  which  was  reported  to  have  been 
within  an  hour  of  complete  exhaustion.  The  bombardment  would  have 
been  an  impossibility,  if  there  had  been  any  chance  that  the  fleet  might 
have  had  a  mobile,  even  though  inferior  force,  lo  encounter  afterwards. 
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the  enemy  could,  from  the  impossibility  of  g'arrisoning  every 
such  point,  land  upon  the  coast  and  open  the  way  by  a  coup  de 
main; — and  we  cannot  too  often  recall  the  experiences  of  the 
Southerners  who,  at  the  expense  of  the  armies  in  the  field,  made 
the  attempt  to  furnish  every  available  port  of  their  coast  line 
with  fixed  defenses  and  garrisons. 

Frequently  for  military  purposes  a  seacoast  has  been  com- 
pared with  a  mountain  range  which  can  be  passed  at  a  few 
points  only,  the  remainder  of  the  front  being  generally  impassa- 
ble. The  passes  and  harbors  are  strategic  points,  and  indicate 
clearly  the  locations  for  fortifications.  In  the  case  of  a 
mountain  range,  the  passes  are  few,  and  the  enemy  is  compelled 
to  attempt  them  unless  they  can  be  turned.  On  a  seacoast 
such  as  our  own,  tlie  roads  are  many,  and  it  is  conceivable  that 
the  objects  sought  in  coast  defense  are  different,  while  there 
may  exist  also  a  wide  difference  in  the  objects  to  be  obtained  by 
coast  defense  by  the  various  nations.  These  objects  themselves 
are  distinguished,  one  from  another,  by  two  distinct  sets  of 
considerations,  one  depending  upon  the  nature  and  composition 
of  any  probable  attack;  the  other  upon  the  best  means  of  defense 
available,  flowing  from  the  condition  or  state  of  the  nation 
which  would  cause  one  method  of  attack  to  be  the  more  easily 
repulsed  than  another.  For  instance,  the  form  of  attack  known 
as  invasion  cannot  be  contemplated  by  Englishmen  with  calm- 
ness; whereas,  there  is  no  country  where  invasion  could  be 
so  surely  repulsed  as  our  own^  and  where  it  should  be  so  little 
dreaded;  and  if  the  attack  upon  our  arsenals,  wealthy  cities,  and 
other  strategic  points  can  be  made  to  assume,  on  account  of 
fortifications,  a  risk  not  commensurate  with  the  results  even  in 
case  of  success,  then  it  seems  that  the  mission  of  seacoast  for- 
tifications will  be  fulfilled.  The  attack  being  averted,  the  enemy 
will  be  forced  to  let  his  offensive  operations  take  some  other 
form,  blockade  perhaps,  or  invasion.  The  first  can  be  inter- 
fered with  only  by  a  navy  or  the  mobile-  defense,  while  the  second 
cannot  be  prevented  in  the  beginning,  but  can  be  made  disast- 
rous to  the  force  undertaking  it;  and  neither  can  be  seriously 
nndertaken  ivhile  a  navy  is  in  existence  free  to  aet  in  opposition. 

Since  1826,  it  has  been  constantly  asserted  in  some  quarters 
that  war  could  only  be  excluded  from  our  territory  by  fortifica- 
tions, and  that  we  could  only  assume  the  offensive  through  our 
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uKwj;  bat  it  ts  not  certaia  that  there  is  anything  in  history  to 
show  that  scacoast  forrificatioiw  ever  excluded  war  £rom  ttm- 
tory,  wiiile  history  is  repkte  with  examples  to  show  the  mhr 
ettce  ol  a  navr  in  that  dirccdoo. 

In  sDOCfaer  sense,  the  dread  of  tnvasioa  of  this  country  should 
not  bear  very  bea'vilj  upoo  us,  with  but  one  nation  bordering 
our  own  so  ck)sely  as  fco  reader  the  operation  in  any  de^ee  easy 
of  txtexttkm, — and  in  the  case  of  England,  the  operatioa  of 
mTasioo  cootd  be  made  to  work  both  ways.  Bastng^  her  power, 
bowcTcr,  oo  Halifax  Bermuda,  Nassau,  and  the  Antilles  in 
the  Atlantic,  and  npoo  Esquimault  and  Guadeloupe,  perhaps^  m 
the  PaaBic^  she  is  sttfficieatly  provided  with  contingent  bases 
so  necessary  to  the  socoess  oi  such  an  operation,  or  in  fact  to 
the  success  of  any  opciatioo  over  the  sea.  The  first  require- 
neat  for  extensive  operations  would  be  a  base  n^u-  the  intended 
poat  of  attadc. 

It  is  a  singular  fact  that  military  or  naval  people  have  not  yet 
decerBuaed  with  exactness  the  amount  of  tonnage  required  to 
truiisport  a  given  army  corps,  with  or  without  all  the  necessary 
eqoipage.  For  instance;  for  an  army  corps  of  75,000  men,  for 
a  short  trip  actoss  the  North  Sea  or  the  Channel,  the  estimate 
of  die  noinber  of  vessels  required  for  its  transport  is  variously 
given  as  from  200  to  500,  vessels  of  the  same  size  being-  under 
Gonsideimtion ;  and  when  regarded  by  tons  per  man,  the  estimate 
varies  from  three  to  five  or  six  tons.  It  is  sufificiently  apparent, 
bowerer,  that  for  the  transport  of  an  army  of  invasion  of  the 
siic  abifoluiely  demanded  under  the  modern  conditions  which 
so  greatly  favor  concentration  for  resistance,  an  enormous 
tooaage  would  be  required  even  for  a  short  trip  of  a  few  miles, 
moA  in  addition,  the  covering  fleet  would  require  to  be  fully  the 
equal*  and  probably  greatly  the  superior  in  strength  to  the 
opposiDg  navy.  In  an  expedition  of  sufficient  magnitude  to 
apprCKCtaiate  success,  extending  over  the  Atlantic  Ocean,  the 
trmnspOTt  would  need  to  be  so  numerous  that  its  clumsiness  an^ 
vulnerability  can  well  be  imagined 

It  has  been  somewhere  stated  that  the  estimate  in  1878  for 
the  Russian  transport  displacement  in  the  Black  Sea,  called  for 
five  tons  for  an  officer,  one  ton  lor  a  soldier,  four  tons  for  a 
horse,  and  eight  tons  for  a  vehicle. 
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Broadly  speaking,  a  natural  line  of  defense  is  one  that  furn- 
ishes, in  its  geographic  and  physical  features,  obstacles  that  in 
themselves  facilitate  defense,  be  it  in  preventing  the  forward 
movement  of  an  enemy,  or  in  enabling  a  smaller  number  of  de- 
fenders to  meet  him  on  equal  or  favorable  terms.  The  defense  in 
a.  mountainous  district  bends  its  efforts  to  the  passes,  but  in  its 
rear  should  be  a  concentrated  force  ready  to  attack  such 
columns  as  succeed  in  penetrating  before  time  is  given  to  deploy. 
Ships  alone  when  successful  over  coast  fortifications  are  not 
liable  to  such  an  attack,  except  in  the  common  case  offered  by 
a  river  or  by  a  harbor  having  a  long  narrow  entrance, — in  which 
case  the  passive  defenses  should  be  as  efficient  after  the  passage 
is  forced,  as  at  first.  At  the  passage  of  the  Mississippi,  between 
forts  St.  Philip  and  Jackson,  if  the  line  of  defense  had  not  been 
limited  to  the  line  between  the  forts,  but  had  also  provided  for 
a  strong  resistance  in  rear,  with  sufficient  batteries  posted  in 
favorable  positions  on  either  bank,  the  defense  would  have  been 
more  rational.  At  Charleston,  a  defense  equally  strong  with 
that  of  the  outer  line  was  provided  in  rear.  Sullivan's  Island, 
which  amounted  to  one  large  fortified  position,  though  its  main 
strength  was  improvised,  was  intact  throughout  the  siege,  and 
on  the  inner  lines  of  the  defense  were  posted  some  of  the 
heaviest  guns,  which  never  came  into  action. 

In  the  Mississippi,  this  second  line  of  defense  was  desperately 
held  by  a  few  vessels,  which  inflicted  as  much,  if  not  more 
damage  than  the  forts;  but  the  line  was  not  sufficient,  and  the 
flotilla  suffered,  as  always,  the  fate  of  the  inferior  in  numbers, — 
but  the  temper  and  skill  of  the  antagonists  were  equal. 

The  geographic  land  frontier,  if  not  forming  a  natural  line 
of  defense,  that  is,  if  not  characterized  by  mountains,  lakes, 
rivers,  or  deserts,  will  be  abandoned  as  a  line  of  defense,  and 
one  will  be  taken  up  more  in  the  rear,  or  perhaps  in  advance. 
The  sea  frontier,  a  geographic  frontier  as  well,  must  be  held 
against  ships,  but  the  line  of  defense  against  invasion  may  be 
withdrawn,  if  it  is  not  maintained  at  the  landing  point.  The 
parts  of  a  sea  frontier  that  facilitate  landing,  possess  more  the 
character  of  plains;  and  battles  between  armies  at  such  points 
may  profoundly  influence  the  pending  conflict,  and  perhaps 
give  rise  to  decisive  results.  The  first  battles  fought  by  the 
invaders,  as  at  Vimeira  in  Portugal,  the  Alma  in  the  Crimea, 
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or  recently  that  of  Concon  in  Chile,  were  cases  in  point  of 
importance.     Certainly  in  the  last  two,  had  the  results  tunic 
die  other  way,  they  would  have  been  decisive    conflicts;  and 
Wellington  at  Vimeira  was  fully  prepared   for   a   repulse 
would  have  compelled  him  to  re-embark. 

If  the  lajjd  frontier  of  a  country  is  characterized  by  a  d« 
the  natural  defense  is  very  perfect  indeed.     The   obstacles 
be  passed  are  far  more  prohibitive  than  those  offered  either 
a  chain  of  mountains  or  by  the  sea.    The  position  of  the  Chilean 
Revolutionists  in  the  Northern  Provinces,  in  i8gi,  separated  by 
a  desert  from  tlieir  enemies,  has  been  termed  insular,  but  the 
word  IS  not  strong  enough;  their  position  was  such  that  the 
could   be  assailed   only   upon   one   side,   upon    the    single 
frontier. 

On  a  scacoast,  while  the  harbors  may,  in  a  sense^  be  likened 
to  the  outlets  of  mountain  passes,  the  passes  themselves  are 
unknown.  When  an  attacking  or  invading  force  has  left  its 
base  unnoticed,  its  course  is  known  only  to  itself,  until  it 
appears  in  front  of  its  objective;  and  then  fronn  its  mobility', 
it  can  choose  another, — the  defenders  still  being  in  igrnorancc' 
of  the  point  of  attack.  These  considerations  and  the  use  of 
steam,  greatly  favor  the  attack;  but  the  greater  number  of  men 
required  for  an  invasion  at  the  present  day,  the  extent  of  the 
equipment,  the  telegraph  and  railroad,  together  with  the  tor- 
pedo boat  and  lookout  vessel,  have  stil!  farther  favored  the 
defense.  Concentration  by  rail  in  superior  force  over  the 
greater  part  of  this  countr)'  should  well  be  accomplished  during  A 
the  disembarkation  of  the  enemy.  ™ 

Periodically,  a  scheme  comes  to  the  front,  usually  backed  by 
influential  opinion,  which  is  to  revolutionize  all  existing  ideas  of 
national  defense.  The  torpedo  was  to  have  done  that, — and 
while  it  may  yet  do  so,  the  conservative  welt-balanced  opinion 
only  looks  upon  the  torpedo  as  one  element,  though  a  most 
valuable  one,  of  defense.  General  Paixhans,  with  his  guns  and 
shells,  thought  that  there  would  be  no  more  costly  Hne-of-battle 
ships;  only  smaller  inexpensive  vessels  not  larger  than  frigates,  M 
carrying  his  ordnance,  Sir  Wm.  Congreve  fully  believed  that  ™ 
his  rackets  would  replace  artillery, — and  so  with  the  ram. 
Balloons  dropping  tons  of  high  explosives  may  render  useless 
other  costly  schemes,  and  in  the  Franco-Prussian  war  an  tngen- 
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ious  inventor  planned  to  crush  the  Emperor,  Bismarck,  and  Von 
Moltke  by  dropping  three  or  four  tons  of  iron  down  on  them. 

The  subject  of  coast  defense,  or  harbor  defense  more  strictly 
speaking,  has  received  frequent  and  fortuitous  treatment  at 
the  hands  of  army  engineers,  who  possess  the  great  merit  in 
their  discussions  and  conclusions  of  agreeing  closely  among 
themselves  upon  the  point  at  issue.  There  is  little  or  nothing 
to  be  said  in  opposition  to  their  conception  of  the  strategic  or 
tactical  problems  involved,  or  to  their  clear  understanding  of 
the  means  to  be  used.  The  amounts  requested  for  the  purposes 
of  fortifications  are  not  excessive,  when  the  enormous  extent  of 
coast  and  the  numerous  inlets  are  taken  into  consideration;  and 
the  whole  system  of  national  defense,  military  and  naval,  goes 
forward  as  a  well-studied  and  harmonious  whole.  Tlie  subject 
has,  however,  been  more  frequently  presented  from  the  military 
point  of  view.  While  not  intending,  nor  attempting  any  criti- 
cism whatever, — there  being  no  reason  for  any. — the  matter 
may  be  viewed  from  a  standpoint  having  a  little  diflferent  per- 
spective. As  might  be  expected,  in  England  and  France,  where 
great  fleets  are  maintained,  the  question  of  coast  defense  is  a 
lively  issue,  and  receives  in  every  way  the  fullest  and  freest 
discussion.  In  other  countries  of  the  Continent  of  Europe,  the 
course  of  coast  defense  marches  on  in  its  allotted  place,  in  a 
perfected  scheme  of  national  defense,  admitting  only  of  modifi- 
cations, as  changes  and  improvements  in  material  make  them- 
selves felt  through  the  test  of  experiment  or  actual  experience. 


la  England  the  coast  is  remarkably  well  defended,  though  the 
question  of  coast  defense,  generally,  is  the  subject  of  a  great 
amount  of  discussion.  The  division  of  control  of  its  different 
parts  is  the  same  as  with  us;  the  permanent  defenses  and  the 
submarine  system  being  in  the  hands  of  the  Engineers  and 
Artillery.  The  mobile  defense  consists  of  the  older  ironclads, 
and  vessels  that  have  been  laid  on  the  shelf,  together  with  gun- 
boats and  torpedo  boat  flotillas  and  their  accessories  in  the  way 
of  depot  ships,  and  countermining  arrangements.. 

The  development  of  the  German  Empire  as  a  modern  naval 
power  furnishes  an  example  that  is  perhaps  unique  on  account 
of  the  short  space  of  time  which  that  development  has  required. 
and  in  the  harmonious  progress  of  all  the  means  of  offense  and 
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ddcmc.  One  idea  has  been  teken  as  a  basis  and  has 
doag  to  tbrougbotit  and  devdoped  conststentfy^  The  navj  hae^ 
not  becQ  btiih  and  then  its  b&se  provided  for,  nor  has  tiie  ooast 
beea  fortified  at  the  expense  o<  the  niobtle  forces.  The  sccmitr 
of  t&e  coast  line  has  been  taken  as  the  staitiog  point,  and  naval 
de\'elopnieni  has  been  projected  outward  £rofn  that  startifif 
point,  white  military  dcrektpmcnt  on  the  coast  equally  projected 
inward.  There  has  been  do  hesitation,  do  goings  backward,  oo 
lapse  in  the  scheme.  While  some  other  nations  have  offered  the 
spectade  of  not  knowinf^  or  appearing  to  know  in  what  waf 
they  should  best  proceed,  widi  their  policies  undergfoin^  anooal 
changes  so  that  in  the  end,  instead  of  being:  strong  in  ali 
directions,  the  military  situation  exhibits  undue  development  in 
some  directions  aad  an  equal  contraction  in  others, — Germanv 
has  shown  an  equal  and  coordinate  growth  throughout.  Her 
geographic  situation  and  her  form  of  government  are  to  be  credi- 
ted of  course  with  this  satisfactory  condition  of  things,  and  unlike 
England  for  example,  her  naval  strength  has  not  been  abso> 
lutely  essential  hitherto  to  her  existence,  but  has  grown  gradu- 
ally as  the  necessity  has  arisen.  Little  is  heard  from  German 
sources  of  disputes  as  to  the  relative  importance  of  fixed 
defenses,  garrisons,  and  navat  forces,— the  importance  of  each 
being  recognized  and  each  receiving  its  own  share  of  govern- 
ment support.  Coincident  with  the  grand  annual  manoeuvres, 
the  coast  defenses  are  placed  on  a  war  footing,  when  every 
detail  provided  for  the  emergency  of  war  is  carefully  tested, 
i.  e.,  the  military  roads  and  telegraphs,  semaphore  stations, 
search  lights,  submarine  mines,  signaling,  supplies  of  ammuni- 
tion, and  gun  exercise. 

The  safety  of  the  remarkable  coast  line  of  Italy  is  provided 
for  by  heavy  fortifications  at  the  important  strategic  points  and 
by  the  large  ironclads  which  she  has  built.  One  definition  or 
cause  for  their  existence,  as  given  by  an  Italian  Admiral,  is  that. 
owing  to  the  broken  nature  of  the  coast  and  the  consequent 
difficulty  of  adequately  providing  it  with  fortifications,  these 
vessels  were  to  fulfill  the  functions  of  movable  forts,  the  depth 
of  water  favoring  their  use  in  that  manner.  Taranto,  at  the 
southern  end  of  the  peninsula,  is  being  made  into  a  fortified 
point  of  the  first  rank,  and  it  is  a  most  valuable  one,  controlling 
the  communications  by  water  from  either  side,  and  forming  a 
point  of  support  between  Spezzia  and  Venice. 
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Up  lo  1877  or  1878,  the  fundamental  idea  underlying  the 
'construction  of  the  g^eat  Italian  ironclads  was  that  they  were  to 
be  used  in  local  coast  defenses,  floating  fortresses  as  it  were. 
The  peculiar  nature  of  the  coast,  its  accessibility  to  attacks  from 
the  sea, — as  landings  can  be  effected  at  nearly  all  points, — and 
the  railroads  also  lying  along  the  shore,  render  it  extremely 
difficult  to  provide  for  a  national  defense  by  means  of  fortifica- 
tions. Since  that  date,  however,  the  idea  has  changed,  and  the 
Italians  now  recognize  that  their  best  defense  is  in  a  fleet  acting 
with  points  of  support  secured  to  it  by  fixed  defenses.  The 
change  to  this  idea,  and  its  development,  is  reflected  in  the 
course  of  her  naval  construction,  and  the  formidable  nature  of 
the  fortifications  at  a  few  well  chosen  places. 

In  general,  the  power  contemplating  the  contingency  that  may 
deprive  it  of  its  naval  defense  turns  in  advance  to  the  fortifica- 
tions of  its  sea  frontiers  as  its  main  stay  for  protection  against 
the  stroke  for  which  that  deprivation  will  have  laid  it  open, — on 
the  other  hand,  the  power  contemplating  the  desirability  of  such 
command  of  the  sea  as  to  enable  it  in  the  end  to  throttle  the 
naval  power  opposed  to  it,  unduly  deprecates,  in  theory,  mere 
permanent  coast  defenses,  forgetful  as  well  that  in  the  course 
of  such  operations  on  the  sea  the  enemy  has  frequently  found 
its  opportunities  for  retaliation,  however  hampered  he  may  be 
by  the  disputed  command  of  the  sea. 

A  proper  reading  of  principles  would  establish  more  just 
relations  between  the  parts  which  go  to  make  up  the  coast 
defense  of  a  nation;  and  we  should  not  see  people  clamoring  for 
absolute  invulnerability  to  be  conferred  by  permanent  defenses 
alone,  nor  others  again,  demanding  the  entrusting  of  the 
integrity  of  the  nation  to  the  single  hand  of  the  navy.  Further, 
there  would  be  less  of  the  illogical  demands  that  are  frequently 
heard  in  this  country,  as  well  as  in  others,  for  the  localizing  of 
naval  vessels;  or  of  the  prevalent  belief  that  a  navy  is  intended 
to  take  part  in  the  defense  of  the  coast  as  a  present  actual  factor 
of  harbor  defenses. 

In  England,  the  discussions  between  the  extreme  thinkers, 
both  naval  and  military,  have  taken  on  a  somewhat  warm  char- 
acter, which  happily  has  given  to  the  opposing  views  the  clear- 
est exposition;  although  in  the  heat  of  the  argument  the 
theories  have  sometimes  been  pushed  to  rather  extreme  limits 
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on  both  sides.  Coast  defense  from  tfae  naval  point  of  view  in 
England  finds  itself  primarily  best  insured  in  the  augmentatio« 
of  the  sea-keeping  navy.  The  methcMi  of  defending'  the  coast 
by  the  navy,  and  its  true  function  and  position  io  coast  deiense 
in  the  broadest  sense,  have  been  so  ably  laid  down  by  Captain 
Mahan  that  his  words  are  quoted,  as  they  tersely  and  gra{»hic- 
ally  exhibit  that  position  and  at  the  same  time  expose  tbc 
weakness  in  the  extreme  navat  argument.  The  principles  are 
familiar  by  this  time,  but  they  acquire  a  new  interest  in  theiT 
practical  connection  with  coast  defenses,  meaning,  in  this  case, 
every^thing  which  goes  to  protect  a  coast  save  the  fleet,  includ- 
ing all  defenses,  permanent  or  mobile.  In  discussing  the  naval 
policy  of  Great  Britian  in  the  earliest  years  of  the  century  and 
in  the  closing  years  of  the  last  century,  Captain  Mahan  says: 
"  But  the  widely  scattered  dominions  of  Great  Britain  offered 
many  points  besides  the  British  Islands  themselves  to  the  bio* 
of  an  enemy,  and  the  navy  had  to  protect  not  merely  the  heart, 
but  the  extremities,  each  and  all  of  which  were  threatened  in 
proportion  to  their  value  and  their  means  of  resistance  when  t 
hostile  squadron  was  loose  upon  the  sea.  How  then  should 
this  service  be  performed?  By  dividing  the  fleet  among  the 
points  threatened,  and  establishing  the  line  of  defense  close 
before  the  region  to  be  defended?  Not  so  should  the  true 
maxim,  that  the  British  navy  was  the  first  line  of  defense,  have 
been  interpreted.  As  in  all  military  campaigns,  the  front  of 
operations  of  a  powerful  fleet  should  be  pushed  as  far  towards 
the  enemy  as  is  consistent  with  the  mutual  support  of  the  var- 
ious detachments,  and  with  secure  communication  with  their 
base.  By  so  doing,  not  only  are  the  great  national  interests 
placed  more  remote  from  the  alarms  of  war,  but  the  use  of  the 
region  behind  the  front  of  operations,  in  this  case  the  sea,  is 
secured  to  the  power  that  can  aflford  to  maintain  its  fighting 
line  close  to  the  enemy's  position." 

"  Not  merely  to  check  great  combinations  threatening  g^cat 
disasters,  but  to  protect  as  far  as  possible  minor  but  important 
interests,  and  for  the  security  of  commerce  itself,  the  true 
station  for  the  British  fleets  superior  in  temper,  if  not  in  num- 
bers to  the  enemy,  was  before  the  hostile  ports,  and  as  close 
to  them  as  might  be.  Then,  though  their  function  was  defen- 
sive .  .  .  they    were    ever    ready,    did    opportunity    offer,    to 
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assume  the  offensive."  And  again  he  says :  "  A  nicely  coordi- 
nated system  of  defense  does  not  contemplate  that  every  point 
is  to  hold  out  indefinitely,  but  only  for  such  time  as  may  be 
necessary  to  receive  the  support  which  the  other  points  of  the 
whole  are  intended  to  supply.  That  the  navy  is  the  first  tine 
of  defense,  both  in  order  and  importance,  by  no  means  implies 
that  there  is,  or  should  be,  no  other." 

The  naval  extremists  in  England,  while  pushing;  their  belief 
in  the  inadequacy  of  fortifications  to  fulfill  any  useful  role  in 
coast  defense,  provided  their  fleet  is  maintained  at  the  strength 
they  are  ready  to  specify  for  it,  on  the  other  hand  insist  that 
any  lessened  naval  strength  can  gain  nothing  from  fortifications ; 
for,  as  one  of  them  puts  it,  the  first  gun  fired  in  England,  in 
anger,  upon  the  coast  is  the  signal  for  the  downfall  of  the 
Empire,  They  support  tlieir  position  brilliantly  and  stoutly, 
they  point  to  history  to  sustain  and  corroborate  their  views, 
and  with  such  ability  that,  with  the  natural  predilections  of  naval 
oiRcers,  it  is  easy  to  go  with  them  in  their  argument,  so  far  at 
least  as  England  is  concerned.  While  their  words  would  seem 
to  convey  the  meaning  that  they  are  opposed  to  alJ  fortifications 
for  the  defense  of  the  coast,  or  of  the  interior,  they  appear  to 
be  carried  that  far  simply  through  a  certain  logical  tendency  of 
their  arguments.  If  looked  at  as  a  question  of  cost,  or  prece- 
dence in  the  matter  of  expenditure,  it  would  be  impossible,  if 
not  criminal,  to  say  that  any  object  for  national  defense  should 
be  for  a  moment  considered  by  English  statesmen,  while  the 
fleet  fell  short  of  the  standard  that  conditions  absolutely  impose 
upon  it,  and  which,  in  threatening  periods  of  the  history  of 
England  have  repeatedly  been  imposed  upon  it. 

Sir  John  Colomb  has  wittily  expressed  a  portion  of  this  policy 
by  calling  attention  to  the  (act  that  a  cat  does  not  go  looking 
all  over  the  house  for  a  mouse,  nor  stay  by  the  stove,  but  sits 
down  in  front  of  the  hole  and  stays  there  till  tlie  mouse  comes 
out. 

If,  as  claimed  by  these  radicals,  their  navy  should  be  main- 
tained in  such  a  state  of  superiority  that  it  alone  can  at  all  times 
prevent  invasion  or  Insult  to  the  coast,  in  the  complete  applica- 
tion of  the  principle  of  fighting  out  the  struggle  on  the  enemy's 
coast;  and  further,  if  it  be  true  as  claimed  that,  with  the  loss 
of  such  naval  superiority,  or  the  ability  to  protect  the  coast  by 
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In  the  French  naval  manoeuvres  of  recent  years,  it  seems  to 
have  been  an  accepted  assumption  that  the  possibilities  are  all 
in  favor  of  attacks  on  the  coast  Hne.  The  dispositions  for  the 
attack  and  defense  have  received  the  gfreatest  attention.  Those 
responsible  for  the  filling  of  the  two  roles,  have  been  given  full 
powers,  and  the  question^ — the  assumption  once  made — has 
received  the  mc^t  careful  tactical  treatment.  The  desire  is, 
evidently,  to  develop  the  condition  as  regards  efficiency  of  the 
coast  defenses  of  all  descriptions. 

The  French  manoeuvres  of  1892  established  as  far  as  possible 
the  efficiency  of  torpedo  boats  in  coast  defense.  Their  success 
in  night  attacks  upon  the  attacking  squadron  was  very  marked. 
The  superiority  of  the  coast  defenses  over  the  fleet  was  also 
very  generally  allowed;  but  in  the  Mediterranean,  combined 
operations  in  the  hands  of  the  attacking  force  were  generally 
successful.  A  place  so  open  as  Cherbourg,  where  the  difficul- 
ties in  the  way  of  providing  suitable  coast  defenses  are 
extremely  great,  is  considered  very  efficiently  armed  against  a 
formal  assault  by  sea.  The  weakness  lies  in  the  rear,  where  a 
landing  force  may  be  able  to  possess  itself  of  the  heights  over- 
looking the  city.* 

Serious  questions  may  be  raised  as  to  opinions  openly 
expresset^  in  England,  that  when  the  command  of  the  sea  should 
have  been  wrested  from  the  English  and  when  the  remnants  of 
her  fleets  were  shiit  up  under  fortifications,  that  it  would  be  the 
poorest  policy  for  the  enemy  to  attempt  direct  operations  on  the 
coast  of  whatever  nature,  such  as  the  bombardment  of  cities  and 
arsenals,  invasion  with  London  as  the  objective,  or  a  contest 
with  fortifications.  It  is  held  that  the  enemy,  by  placing  himself 
across  the  trade  routes  converging  towards  the  kingdom  and 
shutting  the  British  Islands  off  from  all  communications  with 


"The  value  of  the  annual  manoeuvres  is  vcr)*  great  in  illustrating  the 
need  of  coast  defenses  of  a  certain  strength  and  character  for  even 
superior  naval  powers.  In  many  respects  the  manoeuvres  reproduce 
actual  warfare.  If  vessels  escape  a  blockading  force  by  evasion  and 
without  being  seen  en  rtjute,  appear  before  a  hostile  port  or  on  the 
enemy's  coast  and  effect  a  junction  with  another  detachment,  they  have 
done  exactly  what  would  be  done  in  war,  no  more  and  no  less.  The 
similitude  is  real.  The  question  of  chance  or  the  point  wherein  the 
scheme  of  the  tnanceuvres  is  weak,  is  similar  to  results  which  follow  the 
tactical  questions  when  vessels  or  squadrons  come  within  sight  of  one 
another. 
32 


the  oouide  world, 

evcfy  iov  poiwd*  of  lood 

tMICttMKC  of  flk,  90t 
bsdp  ^vcs  coioc  xad  sUaigtfa  tp  tins 
it  b  rcMOMable  to  think  tfacre 
imagioed* — it  betag  one  tfanig  to 
a  compete  blockade  as  is 
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■adi  a  ftnit,  and  anotber  tluB^  to  carry  it  oat. 
trade  rotites  maj  rea^ljr  be  watched;  tbe  v^iale  syateia  ol  sop* 
plies  maj  be  disjointed;  bot  noder  saefa  stress  other  roofees  w3 
be  fotiod    The  idioie  drcnmference  of  tbe   Islaads  mast  be 


patroOed.  and  experience  goes  to  sbofw  tbat  patrol  and  walcttq^ 
are  not  suffidenL  This  patrol  nttut  be  kept  op.  it  sbocdd  be 
rcmembefcd,  under  conditioos  in  coaiparison  with  wfaidb  odMr 
blockades  were  child's  play.  The  wiater  blockade  of  our  Soesh- 
em  ports  was  terribly  hard  and  difficult,  but  easy  when  com- 
pared with  the  winter  blockade  in  the  North  Sea  or  to  the 
Channel. 

There  are  cruisers  with  a  maximum  speed  on  paper  equal  or 
perh^)»  a  Kttle  superior  to  that  of  the  Atlantic  liners,  their 
niunber  in  comparisofi,  however,  being"  extremely  limited;  but 
their  speed  is  only  good  for  a  short  time.  The  cargoes 
a  small  number  of  the  biggest  and  speediest  of  the  liners  cc 
carry  into  the  kingdom — ^and  they  will  not  he  constrained 
sailing  vessels  to  follow  particular  routes — would  tend  effect- 
ually to  prolong  the  resisting  powers  of  the  nation.  It  cannot 
be  admitted  that  a  vessel  which  can  average  19  or  20  knots,  or 
even  23  knots  and  more  as  they  now  do,  across  the  Atlantic  can 
be  intercepted  by  cruisers  which  can  make  22  or  23  knots  for  a 
limited  time  under  favorable  circumstances,  while  subject  to  the 
greatest  tension.  Of  course  all  the  trade  under  sail  or  in 
tramp  steamers  would  disappear.  In  a  vital  struggle  however, 
as  long  as  Englishmen  can  be  supplied,  it  is  not  safe  to  look  to 
their  giving  in  under  hardships  falling  short  of  the  un support- 
able. An  English  writer  has  pointed  out  that  in  such  circum- 
stances the  productive  power  of  the  Islands  themselves  wo» 
be  doubled  or  trebled.* 

•Not  long  lince  the  opinion  was  expressed  by  Admiral  Long,  R.  N., 
that  there  ts  no  power  on  earth  that  could  prevent  food  stuffs  and  law 
matenal  entering  .the  country. 
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At  such  a  stage  of  the  war,  the  manufacturing  interests  would 
be  employed  to  their  utmost;  workmen  would  suffer,  but  ship- 
building would  go  on  in  all  its  forms.  Fleets  would  be  repaired 
and  provisioned,  torpedo  boats  built,  concentration  effected,  but 
all  under  fortifications,  without  which  the  downfall  of  the 
Empire  would  indeed  be  coincident  with  the  loss  of  the  com- 
mand of  the  sea.  Fleets  or  their  remnants  would  begin  to  make 
their  appearance  from  India,  from  the  Pacific,  from  every  direc- 
tion. Communications  would  be  managed  in  some  manner  if 
entrance  could  not  be  secured,  and  the  ordinary  strategic  combi- 
nations would  be  arranged. 

With  the  exception  of  the  naval  school  to  which  reference 
■has  been  made,  thinking  Englishmen  are  satisfied  that  the 
approximate  sealing  up  of  the  enemy's  fleets  to  the  extent  of  pre- 
serving the  coast  line  from  a.11  insult,  while  desirable,  is  a 
dangerous  myth.  The  enemy's  fleets  must  be  met  in  battle,  and 
the  English,  as  well  as  the  enemy,  must  endeavor  to  be  superior 
at  the  point  of  contact;  while  providing  otherwise  and  contin- 
gently for  the  actual  safety  of  the  coast, — but  it  is  unnecessary 
to  form  such  opinions  concerning  England's  policy,  for  it  will 
hinge  assuredly  in  the  end  upon  her  so  far  unrivalled  sea  power. 

To  a  power  such  as  the  United  States,  up  to  now  contempla- 
ting naval  inferiority,  and  having  in  view  a  small  navy  compris- 
ing many  types,  the  words  above  quoted  of  Captain  Mahan  are 
full  of  meaning. — and  it  is  only  the  possession  of  a  greatly 
superior  naval  force  that  can  in  any  degree  justify  the  neglect 
properly  to  fortify  the  coast,  and  to  maintain  the  organization 
necessary  for  national  defense.     Of  all  the  sea  powers  England 


In  former  days  the  English  have  blockaded,  or  masked,  all  the  military 
ports  of  France  and  Spain  combined,  at  the  same  time  maititaining 
squadrons  in  Other  waters.  It  is  difficult  to  believe  that  it  will  ever  be 
possible  for  them  to  do  so  in  the  future,  and  this  is  practically  admitted. 

The  French  fleet  was  able  twice  to  elude  Nelson  off  Toulon,  but  in 
those  days  some  judgment  could  be  formed  as  to  the  direction  taken  by 
the  escaping  fleet  by  the  direction  of  the  wind,  and  il  could  be  pursued 
with  better  chances  of  being  on  the  right  track  than  now.  It  was  Colling' 
wood's  opinion,  that  the  fleet  in  Toulon  could  always  escape  when  it 
wanted  to.  The  observer  on  the  hill  could  watch  the  masking  fleet,  and 
give  the  proper  directions  to.  the  inside  fleet,  enabling  it  to  elude  the 
watchers.  This  may  perhaps  be  taken  as  an  indication  of  a  sphere  of 
usefulness  for  balloons  in  coast  defense. 


484  THE  COAST  IN  WARFARE. 

alone, — ^and  then  only  while  supreme  at  sea,— can  in  any  way 
treat  the  question  of  harbor  defense  lightly, — but  if  she  should 
do  so,  with  her  wealth,  she  would  be  taking  unnecessary  risks. 
But  as  before  stated,  England  has  placed  her  coast  line  in  a 
remarkably  efficient  state  of  defense,  some  of  the  eng^eers 
going  to  the  extent  of  criticizing  the  magnitude  of  the  works, 
claiming  unnecessary  strength  at  some  points. 

The  frequent  and  favorite  conception  of  the  role  of  fortifi- 
cations in  coast  defense,  viz.,  to  set  the  navy  free  to  take  the 
oflfensive  on  the  enemy's  coast  line,  while  the  home  coast  will  be 
protected  by  fortifications,  appears  to  be  somewhat  faulty. 

It  is  not  clearly  apparent  that  the  actions  of  a  navy  in  war 
would  be  greatly  aflFected  by  the  presence  or  absence  of  perman«- 
ent  defenses,  provided  that  the  general  balance  as  between  the 
superior  and  inferior  force  was  not  disturbed  nor  altered.  The 
navy  in  defending  a  coast  has  its  own  peculiar  ways  in  doing 
so.  It  is  true  that  the  total  absence  of  fortifications  would  place 
a  great  weight  of  responsibility  upon  a  naval  commander,  but, 
it  may  be  asked,  how  would  the  presence  of  fortifications  affect 
the  diverse  strategies  of  a  superior  and  an  inferior  fleet.  Would 
their  presence,  for  instance,  permit  the  inferior  fleet  to  cross  the 
ocean  to  assume  the  offensive  on  our  enemy's  coast,  while  that 
enemy's  fleet  was  either  in  observation  of  the  inferior  or  contem- 
plating enterprises  on  his  coasts? 

The  relations  are  much  closer  than  those  suggested,  and  the 
action  of  the  navy  should  be  no  less  defensive  in  its  results  than 
that  of  the  permanent  defenses.  So  far  as  it  lies  in  the  power 
of  the  navy,  a  great  part  of  its  whole  duty  is  to  relieve  the  strain 
on  the  coast  line  in  whatever  manner  that  can  best  be 
accomplished.* 

If,  by  threatening  one  or  more  important  strategic  points  the 
enemy  is  drawn  away,  the  navy  has  fulfilled  its  mission  in  that 
respect.  Serious  operations  of  any  nature  of  an  inferior  nav>' 
against  an  enemy's  coast  are  accompanied  with  the  greatest 
risks,  and  in  these  days  of  steam  and  ready  communication, 

•Throughout  all  the  wars  of  the  i8th  and  19th  centuries  in  which 
England  has  been  engaged,  it  has  been  insisted  by  admirals  and  states- 
men that  the  attitude  of  the  English  navy  has  been  entirely  defensive,  and 
yet  the  scene  of  the  action  has  been  largely  away  from  the  British  coast. 
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they  are  still  more  hazardous  than  formerly.  Sitch  an  operation 
in  the  old  days  could  take  place  and  be  effective  before  the  intelli- 
gence that  it  was  contemplated  could  be  receiveS,  and  the 
length  of  time  required  to  act  upon  the  intelligence  was  vastly 
greater.  To-day  the  lookout  and  the  cable  would  give  the  news 
instantly.  Calculations  regarding  time  have  to  be  made  with 
the  greatest  nicety,  and  any  operation  requiring  a  length  of  time 
for  its  accomplishment  J  with  the  attendant  contingencies,  should 
be  considered  extremely  ra&h,  though  perhaps  justified. 

The  permanent  defenses,  besides  exercising  this  deterrent 
effect,  further  gain  time  in  which  relief  may  come,  be  it  to  repel 
an  invasion,  or  to  raise  the  maritime  siege.  This  growing 
importance  of  the  element  of  time  with  other  considerations 
brought  about  by  steam  and  quick  communication  may  have 
produced  a  modification  in  some  of  the  strategic  combinations 
in  a  maritime  war,  but  what  they  may  be,  until  subjected  to  test, 
no  one  can  say  with  authority.  Blockade  is  forbidden  to  the 
inferior  navy,  and  there  can  hardly  be  two  opinions  now-a-days 
as  to  the  non-ef?icacy  of  commerce  destroying  as  a  main  object 
in  maritime  war. 

The  inferior  fleet  engaging  a  detachment  of  an  enemy*s  fleet 
is  as  surely  taking  part  in  the  defense  of  the  coast  as  can  the 
permanent  defenses.  If  unsuccessful,  the  victor  may  be  so 
disorganized  as  to  force  him  to  abandon  any  attempt,  and  thus 
time  is  gained  to  the  defense. 

At  the  battle  of  Yalu  the  superior  force,  the  Japanese  fleet, 
was  so  disorganized  by  victory  that  the  advantage  was  not 
pushed  home.  The  Chinese  vessels  not  captured  or  destroyed 
were  thus  able  to  make  Port  Arthur  in  safety  where  their  pres- 
ence contributed  to  prolong  the  defense. 

Coast-line  battleships,  a  term  accorded  to  some  of  our  battle- 
ships, while  it  is  perhaps  a  little  oflfensive  to  those  who  object 
to  the  restriction  of  vessels  to  coasts  and  harbors,  is  none  the 
less,  an  accurate  definition  of  every  battleship  in  the  world. 

There  is  one  position  in  which  ships  are  of  no  use  in  coast 
defense  or  anything  else,  and  that  is  where  a  number  of  them  are 
shut  up  in  a  port  under  no  matter  how  many  guns,  if  no  outride 
relief  is  looked  for.  Such  a  fate  might  easily  befall  the  vessels 
of  an  inferior  fleet  seeking  repairs  or  stores  in  the  best  protected 
arsenal,  where  there  is  little  or  no  possibiUty  of  the  blockade 
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being  raised  from  the  sea.     Cervera's  predicament  in  I „ 

may  be  recalled.  It  may  appear  that  the  positive  assorancti 
we  sometimes  hear  as  to  the  role  of  fortifications  on  the  so- 
coast  need  some  little  modifications.  They  can  without  doubt 
put  certain  places  or  positions  beyond  the  power  of  actual 
physical  injury  from  the  side  of  the  sea,  but  they  can  hardly  sfl 
vessels  free  from  the  same  duty.  At  a  point  such  as  Key  West, 
for  instance,  they  are  absolutely  dependent  upon  a  navy  for 
tlieir  existence,  in  other  words,  for  their  defense-  They  have 
done  their  work  when  in  addition  to  protecting  an  imporl2M 
base  for  the  navy  they  have  gained  time,  and  their  whole  role  is 
bound  up  with  that  of  a  navy, 

It  is  possible  that  in  the  minds  of  some  people  other  miscon- 
ceptions have  arisen  as  regards  the  functions  of  a  navy  in  a 
maritime  war.  Can  it  be  supposed,  for  instance,  that  our  nav) 
could  carry  the  operations  of  war  to  an  enemy's  coast  while  our 
own  shores  were  threatened?  That  each  navy,  our  own  and  the 
enemy's,  would  be  free  to  act  offensively  against  the  coast  of 
the  other?  Such  a  state  of  affairs  cannot  be  imagined.  Navies 
cannot  be  set  free  in  any  such  sense  by  fixed  defenses.  The 
first  objective  of  any  navy  is  the  enemy's  fleet, — ^to  fight  it  if 
aLle:  to  keep  touch  with  it  always,  and  to  endeavor  to  create 
the  opportunity  to  attack  it  on  favorable  terms  whether  it  he 
on  its  own  or  on  the  hostile  coast,  and  it  is  almost  beyond 
question  that  the  main  operations  will  be  in  the  waters  of  the 
inferior  power. 


In  an  official  communication  made  to  the  Chief  of  Engine* 
in  1881  by  Lieutenant*CoIone)  Q.  A.  Gillmore  on  the  gcner 
subject  of  seacoast  defenses,  after  recapitulating  the  weakness 
of  our  seacoast  fortifications,  in  view  of  recent  strides  in  the 
production  of  destructive  engines  of  war,  born  of  modern  inven- 
tion and  science,  the  question  is  reviewed  as  to  the  entrusting 
of  the  defenses  of  the  nation  to  one  of  the  elements  of  defense 
singly.  He  discusses  the  question  most  ably,  and  conclusively 
establishes  that  such  a  policy  would  be  ruinous.  Concerning 
naval  defense,  he  says: — "  The  idea  that  a  navy,  especially  an 
'  ironclad  navy,'  can  furnish  a  sure  defense,  although  both 
attractive  and  popular,  finds  no  practical  application  among 
naval  powers.     Its   soundness   as   a  theory   is  freely  admitted 
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jecause  a  harbor  fleet,  if  as  powerful  as  the  enemy's,  would 
^be  expected  to  make  and  no  doubt  would  make,  a  good  defense. 

Lvery  one  at  all  familiar  with  the  achievements  of  our  navy  will 
[cheerfully  concede  that  point.  But,  at  the  very  best,  in  that 
[case  our  chances  of  victory  would  be  only  equal  to  those  of  the 
[enemy,  while  the  risk  taken  and  the  consequences  to  ensue  from 

lilure  would  be  greatly  unequal;  for  while  the  enemy  could  lose 
lothing  but  his  fleet,  we  would  lose  not  only  our  fleet,  but  those 

luch  more  valuable  possessions  which  the  fleet  was  designed 
|to  protect.  Where  interests  of  great  magnitude  are  at  stake, 
irdinary  prudence  requires  that  as  little  as  possible  should  be 
left  to  the  caprices  of  chance.  A  safe  and  perfect  defense  of 
this  kind  implies,  therefore,  a  harbor  fleet  somewhat  more  pow- 
erful than  that  of  the  enemy, 

"  It  implies,  also,  that  each  point  deemed  worthy  of  protection, 
large  and  small  alike,  shall  have  a  fleet  as  powerful  as  that 
required  for  the  most  important  localities.  Otherwise,  lacking 
strength  at  all  points  except  a  few,  our  smaller  navies,  and  the 
objects  to  whose  defense  they  had  been  assigned,  would  be 
destroyed  in  detail.  And  finally,  after  having  accomplished  this 
work  at  his  own  time  and  pleasure,  the  enemy  might,  when 
confronted  by  an  equal  or  superior  force  at  our  strongest  posi- 
tions, decline  battle  altogether,  withdraw  from  our  coast,  and  di- 
rect his  efforts  against  our  commerce  upon  the  high  seas,  a  com- 
merce left  entirely  at  his  mercy  by  the  policy  which  keeps  the 
navy  in  port  for  home  defense.  The  enemy  having  left  his  own 
ports  well  defended  by  fortifications,  a  condition  substantially 
true  of  all  great  maritime  powers  except  the  United  States, 
would  be  free  to  adopt  this  course. 

'*  If  it  be  contended  that  a  proper  naval  defense  can  be  made 
by  seeking  the  enemy  upon  the  ocean,  or  by  shutting  him  up  in 
his  own  ports,  thus  leaving  our  coast  entirely  defenseless — with- 
out either  forts  or  vessels  of  war — the  answer  is  that  such  an 
assumption  is  not  only  at  variance  with  all  the  lessons  of  history, 
but  is  in  itself  intrinsically  illogical  and  weak.  The  power  to 
escape  from  or  to  evade  an  enemy  upon  the  high  seas  or  break 
through  a  blockade,  never  very  difificult  of  achievement,  especial- 
ly at  night,  even  in  the  old-time  sailing  vessels,  has  been 
rendered  comparatively  easy  and  certain  by  the  introduction  of 
steam. 
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**  McTCOvctv  wiiler  this 
adhraatages  iio«dd  be  with  the  enemy,  and  the  weight 
with  us.    Bong  equipped  and  embarked  for  a  naval  attack  oo 
oar  coftst  he  ooold  starceiy  wish  to  encounter  our  0eet,  coBSti- 
tntiiig  the  only  ddieose  of  that  coasts  under   circumstances  d 
brighter  prcunjse  to  himseif  than  those  offering-  upon  the  broad 
ocean,  for  he  coold  then  either  engage  us  in  battles,  or 
draw,  tttider  cover  of  night;  and  should  he  elect  Co  wi 
which  wtMiid  be  the  prudent  course  if  inferior  to  us  in  stren 
be  ccwld,  at  his  opdoa  or  as  might  suit  his  purpose  best,  dth 
retire  tmder  his  own  foftified  pons,  or  pursue  and  destrov  o: 
comroerce  on  the  high  seas,  or  make  a  sudden  descent  upon  oar 
unprotected  coast.    Should  he  adopt  the  last  named  course,  hn^ 
could  eren  Teatnre  for  this  purpose  to  subdivide  his  fleet  intc^^ 
smaH  detachments,  being  certain  of  success  at  all  points,  because 
certain  of  finding  our  harbors  unprotected  by  fortifications,  and^ 
Oiir  fleets  absent  upon  the  broad  sea.     It  would  seem  therefore^ 
that  a  cruising  force,  even  if  much  more  powerful    than  the 
enemy's,  cannot  be  wisely  relied  upon  for  the   defense  of  an 
extended  seaboard, 

"  Tliese  views  are  neither  ne^*  nor  novel.  They  are,  more- 
over, believed  to  represent  the  matured  judgment  of  the  highest 
military  and  na^'al  authorities,  as  they  unquestionably  do  the 
practice  of  die  great  maritime  powers  of  Europe,  as  embodied 
in  their  methods  of  seacoast  defense.  If  they  be  substantially 
correct,  as  stated,  a  secure  defense  by  naval  means,  although 
entirely  practicable,  requires  not  only  that  the  navy  shall  be  J 
permanently  retained  upon  our  coast,  and  within  our  harbors, 
but  that  its  power  at  each  point  deemed  worthy  of  protection 
shall  somewhat  exceed  that  of  the  single  fleet  which  the  enemy 
can  bring  against  us*  Not  knowing  where  the  enemy  intends 
to  strike,  it  would  be  necessary  to  be  prepared  for  him  at  all 
points.  If  twelve  armored  ve.«;sels,  properly  equipped  with 
torpedoes,  be  assumed  as  the  limit  of  the  offensive  power,  we 
must  maintain  more  than  a  score  of  fleets,  each  more  powerful 
than  the  enemy's  twelve  vessels,  in  order  even  to  defend  a  few 
of  our  most  valuable  localities,  and  prevent  their  destruction 
and  capture.  And  even  upon  this  broad  and  costly  basis,  nearlv 
one  half  of  our  harbors  for  armored  vessels  and  more  than  one 
half  of  our  Atlantic  and  Gulf  coasts  would  be  left  entirely 
defenseless," 
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This  extract  is  given  in  full  for  a  twofold  purpose  and  because 
it  is  the  opinion  of  one  of  the  highest  authorities.  In  the  first 
part  of  the  extract,  the  author  deals  with  the  question  of  naval 
defense,  apparently  limiting  the  sphere  of  action  to  defensive 
vessels  located  within  harbors  without  power  of  concentration, 
in  other  words,  to  coast  defense  vessels  in  the  most  restricted 
sense.  His  arguments  have  been  used  a  great  many  years  and 
with  good  eflfect.  They  should  absolutely  and  forever  put  to  an 
end  any  idea  that  a  navy,  however  powerful,  divided  up  among 
the  harbors  of  a  country,  unless  always  and  everywhere  present- 
ing a  front  of  greater  strength  than  any  possible  force  to  be 
brought  against  it,  can  be  considered  as  anything  but  a  navy 
destroyed.  Unless,  indeed,  the  detachments  are  composed  of 
seagoing  fighting  vessels,  to  which  the  opportunity  for  concen- 
tration may  occur  before  the  detachments  of  the  enemy's  fleet 
can  combine  in  superior  force, — such  as  the  opportunities 
offered  occasionally  to  the  Spanish  and  French  in  the  great  naval 
wars  of  the  last  century  and  the  beginning  of  this, — but  how 
would  it  be  with  vessels  fit  only  to  fight  in  smooth  water? 
President  Jefferson  upheld  a  scheme  of  the  kind  for  a  while,  but 
it  was  idtimately  put  aside,  and  Major-Generat  E.  P.  Gaines  in 
1839  strongly  urged  such  a  scheme  upon  the  attention  of  Con- 
gress, happily  without  success. 

It  may  be  that  there  are  people  to-day  who  pin  their  faith  upon 
thus  continuing  the  naval  policy  of  the  country,  but  a  contem- 
plation of  the  question  from  the  point  of  view  as  stated,  should 
be  sufficient  to  satisfy  them  of  their  error.  No  possible  issue 
can  be  taken  with  General  Gillmore  upon  the  question  as  to 
the  need  for  permanent  defenses  and  the  danger  to  the  coast  with- 
out them,  but  in  balancing  the  risks  and  benefits  to  the  attacking 
and  defending  force  he  says  that  a  victory  for  the  defense  would 
cause  only  a  loss  to  the  attack  of  its  fleet,  and  he  does  not  refer 
to  the  incidental  preservation  of  tlie  coast  line  insured  by  that 
destruction  of  which  history  is  so  full  of  examples,  even  when 
there  has  been  no  destruction  to  speak  of.  In  the  remainder 
of  the  extract  the  author  deals  with  the  question  on  the  assump- 
tion that  the  vessels  may  even  form  a  cruising  force,  and  it  is 
submitted  that  what  has  been  said  as  to  misconceptions  on  the 
part  of  some  people  concerning  the  functions  of  a  naval  force 
in  naval  defense  needs  no  further  demonstration.     A  fleet  h 
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equipped  abroad  for  a  naval  attack  upon  our  coast,  and  of  course 
we  are  presumably  in  perfect  ignorance  of  this.  It  Is  admitted 
that  he  may  be  inferior  in  strength.  Our  fleets  are  absent  upon 
the  broad  sea  somewhere,  certainly  not  watching  the  enemy's 
fleet;  the  enemy  being  superior  or  inferior  in  power  but  equipped 
for  a  coast  attack  seeks  the  accomplishment  of  his  object 
through  evasion,  which  should  be  very  difHcult  if  thorough 
alertness  and  preparedness  are  displayed  by  the  Admirals  oi 
our  fleets  and  the  intelligence  staffs.  He  even  divides  his  super- 
ior or  inferior  force  into  small  detachments  and  falls  upon  our 
coast  line  at  all  points,  or,  as  it  might  be  put,  he  divides  his 
forces  in  the  presence  or  the  existence  upon  the  sea  of  a  superior 
force.  No  exception  can  be  taken  to  the  statement  as  regards 
the  practice  of  the  g^eat  maritime  powers  of  Europe,  as 
embodied  in  their  methods  of  seacoast  defense.  The  practice 
so  far  as  is  known  lies  in  a  proper  coordination  of  all  the 
elements  of  defense,  together  with  a  frank  recognition  of  the 
preeminent  and  preponderating  place  of  the  naval  defense.  The 
hypothetical  demonstration  of  the  requirements  necessary  in 
order  to  ensure  a  perfect  naval  defense  in  the  last  paragraph 
does  not  concern  those  who  concede  the  indispensable  nature 
of  permanent  defenses. 

But  the  numbers  used  go  far  towards  the  conviction  that 
twelve  ironclads  of  the  enemy  would  be  lost  under  a  better  con- 
ception of  what  is  meant  by  naval  defense.  It  seems  it  would 
require  more  than  240  similar  vessels  opposed  to  the  twelve 
under  the  system  of  defense  which  he  declares  to  be  entirely 
practicable,  and  then,  "  more  than  one-half  our  entire  Atlantic 
and  Gulf  Coasts  would  be  left  entirely  defenseless." 

After  disposing  of  the  general  subject-matter  as  regards  sea- 
coast  defenses  in  the  ablest  manner,  the  author  answers  the 
questions  as  to  what  are  the  exclusive  and  appropriate  duties  of 
the  navy,  as  derived  from  high  naval  authority — "  as  aggfressive 
war  is  the  special  mission  of  that  arm  (the  Navy)  ...  the 
country  would  expect  it  to  protect  our  commerce  on  the  high 
seas  and  convoy  it  safely  into  port,  enforce  respect  for  our  flag  in 
foreign  ports,  capture  the  enemy's  merchantmen,  and  destroy  or 
confiscate  his  goods  contraband  of  war;  search  out  and  engage 
his  armed  fleets;  blockade  his  ports;  and  generally,  as  Admiral 
Dupont  once  said  '  carry  the  sword  of  state  upon  the  broad 
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ocean  *  and  '  contend  for  the  mastery  of  the  seas  where  alone  it 
could  be  obtained,  on  the  sea  itself.'  "  Not  one  word  here  about 
attacking  the  enemy's  seacoast  fortifications.  We  are  to  spend 
millions  as  against  his  coast  attack  and  no  provision  for  us  to 
get  any  return  for  it.  One  policy  for  us,  another  for  the 
enemy  as  he  is  always  to  be  freed  by  his  fortifications  behind  him. 
It  will  be  noticed  that  the  seeking  out  and  engaging  the  four 
armed  fleets  and  of  blockade  are  placed  last  in  the  list  of  naval 
duties,  and  it  is  not  made  clear  where  the  attack  on  our  coast 
is  to  come  from  if  the  enemy's  armed  fleets  are  sought  out  and 
engaged  unless  our  fleets  are  destroyed,  and  then  what  can 
fortifications  do? 

It  is  but  proper  to  say  that  the  letter  closes  stating  that  it 
is  not  "  specially  addressed  to  the  technical  expert  in  military 
or  naval  affairs,"  the  wish  being  "  to  reach  that  larger  class  of 
intelligent  thinkers  who  mold  the  ideas  and  dictate  the  laws 
of  the  nation."  History,  his  own  experiences,  and  our  reasons, 
agree  with  all  that  General  Gillmore  has  to  say  concerning  the 
efficacy  of  a  navy  tied  in  detachments.  He  has  as  large  an  op- 
portunity during  the  war  as  any  individual  to  see  the  total  in- 
efficacy  of  such  a  system  and  into  the  use  of  which  the  Confeder- 
ates were  driven,  but  there  wete  many  who  failed  to  see  how  the 
Union  fleets  were  protecting  the  northern  coast  winter  and  sum- 
mer while  before  the  southern  ports,  and  to  which  fleets  the  sea 
coast  fortifications  of  the  north  were  not,  as  it  happened,  of  much 
use. 

Where  General  Gillmore  refers  to  the  ease  with  which  a 
blockade  can  be  evaded  in  these  days  of  steam,  and  the  fact  that 
the  assumption  of  a  close  blockade  is  at  variance  with  the  teach- 
ings of  history,  he  is  of  course  undeniably  correct,  but  it  does 
not  seem  that  he  pursues  his  argument  to  a  logical  conclusion,  or 
rather  that  his  succeeding  assumptions  are  only  assumptions 
not  based  entirely  upon  history.  The  assertion  is  made  that 
'*  being  equipped  and  embarked  for  a  territorial  attack  he,  (the 
blockaded  enemy,)  could  scarcely  wish  to  encounter  our  fleet." 
It  might  be  asked  what  was  the  object  of  all  the  grand  fleet 
movements  of  the  French  and  Spanish  in  the  Napoleonic  wars  if 
not  to  neutralize  the  action  of  the  English  fleets?  The  com- 
mand of  the  English  Channel  was  deemed  by  Napoleon  abso- 
lutely essential  as  a  preliminary  to  any  territorial  attempt  upon 
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the  shores  of  Great  Britain.  The  superiority  of  his  fleet  was  die 
object  of  his  manoeuvres.  The  detachments  of  the  allied  fleets 
were  not  shut  up  in  the  ports,  but  they  were  tempted  in  every 
way  to  come  out,  and  when  they  got  out  thdr  only  object  was  to 
gain,  by  combinations,  a  superiority  over  the  enemy.  This  they 
were  unable  to  do  simply  because  of  the  proper  strategic  use  of 
the  English  fleets.  They  knew  too  well  the  absolute  futility  of 
merely  avoiding  these  fleets. 

The  idea  that  such  operations  of  hostile  fleets,  as  each  acting 
independently  on  the  enemy's  coast  or  preying  upon  his  OMn- 
merce,  had  any  influence  in  bringing  war  to  a  close  was  definitely 
abandoned  in  the  i6th  century.  The  question  is  sometimes  put 
thus;  if  the  fleets  are  equal  and  succeed  in  inflicting  equal  dun- 
age,  how  then  is  the  war  advanced  to  its  close  any  more  than  if 
no  damage  were  inflicted?  It  is  inevitable  that  the  first  struggle 
will  be  for  the  command  of  the  sea,  in  case  such  command  is 
not  admitted  in  the  beginning.  Imagine  ourselves  at  war,  pos- 
sessing a  great  naval  superiority,  and  with  our  harbors  unforti- 
fied; the  harbor  of  the  enemy  being  provided  with  eflficient 
works, — can  any  one  suppose  that  the  inferior  fleet  would  have 
any  time  or  inclination  for  attacks  upon  our  own  coasts,  which 
could  have  no  appreciable  effect  on  the  ultimate  result  except  in 
the  exasperation  of  the  people?  On  the  other  hand  assume  our 
coasts  fortified,  and  our  fleet  the  inferior.  If  any  one  has 
shown  or  if  any  experience  has  demonstrated  how  the  fortifica- 
tions, so  long  as  our  inferiority  at  all  points  exists,  can  free  our 
fleet  to  attack  the  enemy's  coasts  so  as  to  make  any  impression 
upon  him,  it  is  not  generally  known.  The  fate  of  a  coast  rests  in 
the  beginning  and  in  the  end,  fortified  or  not  fortified,  upon 
the  command  of  the  sea.  This  does  not  mean  that  the  coast 
should  not  be  fortified,  but  seeks  to  determine  what  strain  may 
be  brought  upon  the  line  of  fixed  defenses  and  at  what  stages  in 
a  naval  war. 

If  commerce  can  be  protected,  and  the  coasts  secured  from 
insult  by  naval  actions, — it  is  then  certain  that  the  navy  is  the 
factor  of  first  importance  in  defense,  but  the  other  factors  can- 
not be  disregarded.  A  very  complete  instance  of  the  relations 
existing  between  fleets  and  fixed  defenses  is  to  be  found  in  the 
events  connected  with  Nelson's  g^eat  victory  of  the  Nile.  The 
departure  of  the  French  fleet  with  Napoleon's  expedition  to 
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_ypt  freed  Nelson,  and  when  that  fleet  anchored  in  the  unpro- 
tected waters  of  Aboukir  Bay  it  had  accompUshed  nothing  and 
had  given  Nelson  the  opportunity  he  desired.  So  it  may  be  said 
that  when  the  fortifications  of  Tou!on  freed  the  fleet  from  the 
duties  of  defending  that  harbor  by  an  active  offensive  against 
Nelson,  that  they  did  a  very  bad  thing  for  the  fleet  and  for 
France. 

It  is  easily  apparent  that  the  naval  policy  of  England  should 
be  just  what  is  laid  down  by  Captain  Mahan,  and  it  is  asking 
too  much  that  the  whole  fabric  of  defense  should  rest  upon  that 
one  line  of  vessels  on  the  enemy's  coast.  If  it  should  happen, 
for  tJie  sake  of  argument,  that  at  last  the  fate  of  the  British 
Empire  hung  in  the  balance  to  be  decided  by  one  grand  fleet 
action  on  the  enemy's  coast  or  elsewhere,  it  is  certain  that  were 
the  English  fleet  successful,  fortifications  would  play  no  part. 
If  unsuccessful,  they  would  be  of  no  use.  But  before  the 
Empire  could  be  reduced  to  such  a  strait,  fortifications  would 
have  played  their  useful  part  in  covering  and  sheltering  vessels 
of  the  fleets  seeking  repairs,  in  forming  safe  harbors  for  a  belated 
commerce,  in  deterring  light  squadrons  from  raiding  the  coasts, 
securing,  starting  and  returning  points  for  the  mobile  defen- 
ses,— ^and  above  all  in  case  of  disaster  to  the  fleet,  sheltering 
it  and  gaining  time  for  the  certain  relief  to  be  expected  from 
other  fleets. 

Previous  to  the  battle  of  Waterloo,  while  Napoleon  was  pro- 
jecting his  march  upon  the  allies  in  Belgium,  he  divided  the 
army  into  corps,  and  assigned  to  Marshal  Grouchy  the  com- 
mand of  the  right,  and  to  Ney  that  of  the  left,  entrusting  the 
defense  of  Paris  to  Marshal  Davout.  himself  commanding  in 
person  the  reserve.  Davout  pleaded  with  him  for  the  command 
of  the  right  in  place  of  Grouchy,  who  had  never  commanded 
more  than  a  division,  urging  that  in  face  of  a  decisive  campaign 
such  as  the  one  projected,  that  interior  defense  was  wholly 
secondary.  He  said,  "  If  you  are  victorious,  Paris  will  be  yours; 
if  you  are  beaten,  neither  I  nor  any  one  else  can  help  you." 
Whatever  the  fact  as  to  the  mooted  question  that  Napoleon's 
refusal  to  comply  with  his  urgings  may  have  contributed  to  the 
loss  of  the  battle  of  Waterloo,  these  words  express  completely 
the  limits  placed  upon  fortifications  in  such  contingency.  Had 
there  been  in  the  field  another  army,  or  had  it  been  possible  to 
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ior  aarwal  iorce  v3I  not  pcoceed  to  territorial  attack  wink  aa 
isieriar  force  is  in  ciUtcwcc  free  «o  act,  tboogfa  at  a  disaace  so 
gnat  as  8ao  or  900  at3es.  We  e»k  assttme  this  to  be  afaaost 
aksokobdj  tme,  and  Ate  tneidCiits  of  this  war  upon  which  it  i$ 
tiMi—Wiil  or  ks  tmdi  corroborated,  are  worthy  of  notice,  but  it 
is  not  thought  thej  bear  oat  the  assamptioii  so  hdlj  as  do  manj 
historical  erents.  Wliile  great  strides  hare  been  made  in  the 
derekipnieot  and  n^nemeiit  of  weapons  and  in  the  organization 
of  the  p$rjt9mml  ol  fleets  and  coast  works  since  the  date  of  this 
war,  yet,  the  strides  that  had  been  made  up  to  that  time  were 
great,  and  the  resemblances  between  the  fleets  of  that  day  and 
those  of  to-day  are  so  close  that  we  may  rationally  expect  to  see 
a  repetition  of  many  of  the  circumstances  surrounding  the 
actions  of  the  French  fleets,  and  certainly  there  is  a  great  deal  to 
be  learned  from  the  defects  and  limitations  which  were  brought 
to  light. 

At  the  outbreak  of  the  war,  it  was  designed  that  Germ, 
should  be  assailed  in  front  on  the  road  to  Berlin,  and  at  the  same 
time  that  a  combined  army  of  French  and  Danes,  supported  by 
an  ironclad  fleet,  should  threaten  the  country  by  the  northei 
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flank.  At  that  time,  the  French  navy  was  to  the  German  navy 
as  three  to  one, — and  there  was  ample  ground  for  the  belief 
that  the  Danes  would  furnish  a  quota  of  40,000  troops,  which 
with  the  30,000  to  be  sent  from  France  by  sea  under  General 
Bourbaki,  and  the  covering  fJeet,  would  certainly  immobilize 
at  least  200,000  Germans  for  the  defense  of  their  flank.  As  a 
matter  of  fact,  the  mere  threat  of  such  a  formidable  attack 
was  sufficient  to  cause  the  German  leaders  to  post  an  army 
corps  ol  five  divisions,  in  addition  to  all  the  troops  be- 
longing to  the  four  divisions  of  the  coast,  on  the  neck  of  the 
Jutland  peninsula  whence  it  could  succor  the  shores  of  the 
Baltic  or  the  North  Sea  as  occasion  demanded, — and  for  a  long 
time  the  main  army  of  the  Germans  was  deprived  of  this  great 
number  of  men.  Count  Bouet-WiUaumez  was  selected  to  com- 
mand the  mobile  squadron  to  be  sent  on  ahead,  and  upon  him 
in  the  end  largely  fell  the  blame  for  the  lack  of  results  which 
seem  to  have  been  mostly  due  to  the  want  of  understanding  in 
Paris  of  what  a  fleet  could  and  could  not  do.  In  the  first  place 
he  was  started  off  with  a  fleet  consisting  of  seven  ironclads 
and  one  corvette  insufficiently  coated  and  supplied,  instead  of 
at  the  head  of  a  fleet  promised  him  of  fourteen  ironclads,  cor- 
vettes for  lookout  work,  and  especial  vessels,  so  necessary  for 
territorial  attempts,  and  complete  in  every  respect.  There 
was  also  a  lack  of  desirable  charts  in  his  fleet.  This  was  to 
be  followed  by  a  second  fleet,  so  constituted  as  to  make  up 
all  deiictencies  and  to  convoy  the  army  corps  of  Bourbaki.  It 
also  happened  that  his  fleet  could  not  be  efiiciently  manned 
because  the  outbreak  of  the  war  found  the  men  of  the  inscription 
maritime,  who  should  have  been  immediately  available,  away 
at  the  fisheries. 

The  instructions  to  Boitet-Willaumez  were  to  cruise  off  the 
Jahde  and  to  bring  the  German  vessels  there  to  action;  he  was 
forbidden  to  attack  open  coast  towns.  He  found  himself  unable 
to  force  the  Germans  to  fight,  and  put  into  a  Danish  port  for 
coal. 

The  French  minister  ordered  him  to  the  Baltic,  then  des- 
patches came  for  him  to  detach  a  force  to  observe  the  enemy  in 
the  Jahde  and  to  establish  a  base  somewhere  to  watch  the 
German  coasts  and  also  to  obserii'-e  Danish  neutrality,  all  of 
which  was  a  large  undertaking  for  a  fleet  three  times  the  size. 
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Finally,  a  definite  order  was  received  to  proceed  to  the  Baltic, 
which  he  did  with  the  aid  of  Danish  pilots,  and  after  establishing 
his  base  in  Kioge  Bay,  a  few  miles  south  of  Copenhagen,  he  pro- 
ceeded to  reconnoitre  the  German  coast  in  order  to  familiarize 
himself  with  the  condition  of  the  defenses  and  the  possibility  of 
throwing  the  coming  army  on  shore.  He  also  desired,  if  it  should 
be  found  feasible,  to  attack  some  of  the  fortified  coast  towns; 
though  for  the  lack  of  special  vessels,  he  had  little  heart  for  the 
work,  and  the  harbors  all  appeared  efficiently  obstructed. 
Stakes,  submarine  mines,  nets,  and  vessels  ready  to  be  sunk, 
lay  at  every  entrance;  and  the  nature  of  the  coast  where  all  lights 
were  extinguished  and  buoys  removed,  made  approach  very 
hazardous  for  a  heavy  squadron.  In  this  situation,  the  Admiral 
one  day  in  August  received  three  contradictory  orders  by  tele- 
graph; one  ordering  him  to  return  to  France,  another  counter- 
manding the  first,  and  a  third  to  strain  every  nerve  to  do  the 
enemy  injury  as  the  French  army  had  suffered  reverses.  By 
this  time  the  Admiral  had  selected  a  place  which  was  to  be 
utilized  for  the  great  landing  and  which  was  suitable  for  the  base 
of  operations  which  were  to  commence  on  the  Schleswig  coast 

The  order  also  informed  him  of  the  departure  from  Cherbourg 
of  the  second  squadron  under  Admiral  Fournichon  for  the 
Jahde,  but  nothing  was  said  about  landing  forces,  and  he  was 
further  told  that  his  chief  means  of  action  lay  in  close  blockade 
of  the  German  commercial  ports. 

He  again  reconnoitred  the  coasts  and  returning  to  Kioge  Bay 
summoned  a  council  to  submit  a  written  report  upon  what  was 
possible  to  be  done  with  his  squadron. 

The  report  of  the  council  is  interesting  in  many  ways,  and 
especially  in  calling  attention  to  the  limitations  placed  upon  a 
homogeneous  battle  fleet  in  the  presence  of  coast  defenses: — 

"  Alsen. — ^The  depth  of  water  will  not  permit  an  approach 
to  this  point  within  at  most  3000  m.,  a  distance  at  which  engage- 
ment would  be  useless  on  account  of  the  plunging  fire  of  the 
forts.  Nothing  is  here  possible  without  a  force  to  land.  Be- 
sides it  is  most  probable  that  submarine  defenses  extend  along 
the  shore,  which  it  would  be  indispensable  to  remove,  and  which 
would  not  be  attempted  until  the  squadron  was  supplied  with 
necessary  materials. 

"  Duppel  and  Kappeln. — Completely  out  of  reach   from  the 
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ships'  guns.  Too  little  water  in  the  bays.  We  could  only  get 
at  them  with  armored  gunboats. 

"  Eckenfjord.— It  is  easy  to  destroy  the  isolated  batteries,  but 
they  are  of  no  importance,  and  without  the  possibility  of  throw- 
ing troops  on  shore  the  reduction  of  the  forts  would  be 
insignificant 

"  Kiel. — It  would  be  necessary  to  employ  the  whole  force  of 
the  squadron,  the  success  of  gun  fire  uncertain,  on  account  of 
the  height  of  forts  above  the  shores,  and  the  losses  certain  for 
the  assailants  if  they  were  not  able  to  occupy  the  forts  as  they 
were  silenced.  The  forts  at  Fredericksdort  being  destroyed  and 
the  squadron  unable  to  penetrate  to  the  bottom  of  the  bay  within 
gunshot  range  of  Kiel,  on  account  of  the  obstructions,  the  tor- 
pedoes, and  all  the  means  which  have  there  been  accumulated, 
the  French  ships  would  be  forced  to  retire  without  even  knowing 
the  result  of  their  attack. 

"  Neustadt. — An  open  town  and  without  defenses,  but  with  a 
bay  so  shallow  that  the  French  ships  could  not  even  reach  with 
their  projectiles  the  merchant  ships  which  are  anchored  some 
distance  frorn  the  port,  properly  so  called.  It  is  the  same  all 
along  the  coast  so  far  as  Colberg,  a  strong  place  besieged  in 
1807  and  attackable  from  the  sea  at  2200  metres.  Before  enter- 
ing upon  action  there  it  will  be  necessary  to  make  a  reconnais- 
sance in  order  to  make  certain,  that  the  houses  along  the  shore, 
the  casino  in  particular,  do  not  mask  fortifications  which  would 
compel  a  modification  of  the  form  of  attack, 

*'  Danzig. — ^The  fort  at  the  entrance  of  the  bay  is  within  range 
of  our  upper  deck  guns  but  only  at  a  distance  of  4000  metres. 
The  battery  guns  could  not  be  used  elsewhere  with  advantage. 

"  Conclusion. — Colberg  and  Danzig  alone  can  be  attacked; 
but  the  small  effect  which  will  result  from  these  two  attempts 
will  be  of  a  nature  to  deprive  the  French  squadron  of  the  prestige 
of  its  force.  In  order  to  operate  usefully,  special  vessels  are 
required  and  the  prospect  of  forcing  the  enemy  to  assemble  his 
troops  on  this  part  of  the  littoral,  but  this  end  is  unattainable 
without  a  landing  force." 

This  report  is  valuable  as  showing  the  condition  which  con- 
fronted the  naval  Commander-in-Chief,  and  what  under  such 
circumstances  may  be  considered  as  the  indispensable  requisite 
for  a  fleet  in  order  that  it  can  enter  upon  a  course  of  warfare 
33 
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Other  than  engagements  in  the  open  sea.  Bouet-WiUaooa 
taken  his  squadron,  through  the  only  channel  avaOable, 
charts  and  with  but  nineteen  inches  at  times  under  hb 
only  to  find  himself  in  a  condition  to  be  able  to  do  ahnost  notluiC- 
Blockade  did  not  amount  to  much,  for  the  Germans  were  iowf 
kig  their  vessels,  which  had  not  been  turned  into  Swftks « 
Russians,  in  port,  and  small  vessels  continued  with  impnnitjit 
pass  along  the  coast,  while  smalt  gun-  and  torpedo-boats  cac^a- 
ually  harassed  the  vessels  of  the  French  squadroR.  One  H^ 
draft  monitor  showed  what  such  vessels  could  do  on  cemis 
coasts  in  the  way  of  eluding  hostile  vessels  and  keeping  out  d 
reach  of  the  only  vessels  that  can  harm  them,  but  as  the  monitix 
accomplished  nothing  except  to  keep  out  of  range,  the  lesson  i* 
not  enforced.  If  Bouet-Willaumez  had  had  a  few  torpedo  ote- 
sers  he  might  have  destroyed  the  monitor  which  was  hardlT, 
under  the  circumstances,  a  threat  to  him. 

At  the  moment  of  receiving  this  report  the  French  com- 
mander, who  had  determined  to  make  a  dennonstration  against 
Colberg,  received  news  to  the  eflFect  that  the  German  fleet  had 
left  the  Jahde  and  had  been  seen  heading  for  the  Baltic.  He  did 
not  hesitate  for  a  moment,  but  headed  for  the  enemy.  The 
information  was  wrong,  however,  for  the  German  fleet  was  now 
closely  blockaded  by  another  detachment  of  the  French  fleet,  isA 
Bouet-Willatmnez  learning  of  this,  declared  a  paper  blockade- 
He  divided  his  squadron  to  blockade  two  sections  of  the  Baltic 
coast  300  miles  in  length,  and  left  two  vessels  in  the  open  sea. 
Gunboats  made  their  appearance  at  all  times,  and  proved  very 
harassing,  for  there  was  but  the  one  vessel  to  act  against  them- 
In  replenishing  at  tlie  base,  each  vessel  required  another  as  i 
guard,  and  the  squadron  was  being  exhausted  while  actuallv 
doing  nothing.  A  few  changes  took  place  in  his  fleet,  two  of  the 
heaviest  vessels  being  replaced  by  lighter  vessels,  one  being  the 
Rochambeau,  the  old  Dunderburg  which  du  Pont  Jest  says 
France  swept  away  from  Germany  for  a  consideration  of  some 
millions  when  she  was  put  up  for  sale  in  New  York.  The 
French  Admiral  determined  again  to  operate  against  Colberg 
with  a  detachment  of  his  squadron.  Arriving  off  the  place, 
he  saw  the  terrace  of  the  Casino  crowded  with  women  and 
children  and  the  Geneva  cross  flying  on  all  the  principal  build- 
ings  of  the  town.     After  consultation,   he   determined 
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make  the  attack,  and  drew  off.  A  few  days  later  he  received  a 
despatch  coming  from  the  French  ministry  which  the  author 
before  quoted  claims  was  probably  a  ruse  de  guerre,  ordering 
him  to  bombard  the  open  towns  of  the  Prussian  coast.  The 
Admiral  disregarded  the  despatch^  and  was  now  engaged  in 
fighting  the  September  gales.  At  his  base  he  heard  of  Sedan 
and  received  orders  to  continue  the  blockade  and  to  injure  the 
enemy.  He  again  determined  to  bombard  Colberg,  for  now  the 
place  was  largely  deserted,  The  bad  weather,  however,  defeated 
his  object  and  compelled  his  return  to  Kioge  Bay,  where  he 
received  word,  this  time  accurate,  that  the  blockade  of  the  Jahde 
had  been  raised,  and  he  then  determined  to  proceed  in  that  direc- 
tion. He  arrived  off  the  Jahde  and  cruised  a  day,  but  the 
German  vessels  would  not  come  out;  he  then  returned  to  Cher- 
bourg, and  thenceforward  two  squadrons  alternated  in  watch- 
ing the  North  Sea  coast  of  Germany, — and  to  make  things 
doubly  sure,  some  vessels  cruised  in  front  of  the  French  ports 
to  blockade  any  German  vessels  from  getting  in  that  might  have 
escaped  the  watch  on  the  German  coast- 
In  view  of  the  circumstances  as  just  given,  which  are  sub- 
stantially accurate,  it  is  not  quite  fair  to  say  that  the  little  Ger- 
man squadron  in  the  Jahde  prevented  any  attempts  against  the 
coast  cities  in  the  Baltic.  It  certainly  had  its  influence,  but 
so  did  the  bad  constitution  of  the  French  squadron,  the  character 
of  navigation,  the  bad  weather,  and  the  formidable  character  of 
the  coast,  beside  the  dislike  of  Bouet-Willauniez  to  bombard 
towns  which  would  have  given  the  Germans  such  good  grounds 
for  reprisals  in  kind.  All  these  events  are  significant  enough  with- 
out an  eflfort  to  emphasize  the  influence  of  a  naval  flanking  force 
which  has  always  been  in  evidence.  Besides,  if  he  had  been  fully 
bent  upon  coast  attacks,  all  he  had  to  do  was  to  make  them  while 
keeping  a  lookout  to  the  northward  and  he  certainly  could  have 
counted  upon  receiving  accurate  information  quickly  through 
the  Danes  of  the  proximity  of  the  German  fleet.  But  it  is  per- 
fectly true  that  no  serious  attempt  requiring  a  period  of  time 
in  its  execution,  could  have  been  successfully  undertaken  white 
there  was  the  certainty,  or  even  possibility,  of  interruption.  On 
the  western  side  of  Denmark  things  were  also  going  in  a  similar 
manner  to  those  in  the  Baltic.  Admiral  Fournichon,  in  com- 
mand tltere,  could  not  establish  any  base,  owing  partly  to  the 
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nature  of  the  coast  and  to  the  constitution  of  his  squadroo 
which  was  similar  to  that  of  Willaumez  thoug^h  he  had  four 
small  vessels.  All  his  replenishments  had  to  he  made  in 
the  open  sea,  yet  for  a  time  he  managed  a  conaplete  blockade 
of  the  Weser  and  of  the  Elbe,  but  quoting  du  Foot  Jest 
once  more  "  soon  unfortunately,  the  weather  became  bad,  gales 
succeeded  gales,  and  the  replenishment  of  the  ironclads  which 
could  only  be  done  by  boats  in  the  open  sea,  became  very  diffi- 
cult The  heavy  ships  of  the  fleet  continued  to  strugg^le  vigor- 
ously against  the  elements,  but  the  colliers  and  store  ships  n<H 
only  failed  to  arrive  with  the  same  regularity,  but  they  often 
remained  knocking  about  at  sea  before  being  able  to  join  the 
squadron,  and  the  loss  of  a  certain  number  of  them  was  fatal 
Moreover,  the  season  was  advancing,  the  equinoctial  hurricanes 
were  imminent,  and  the  French  ironclads  would  soon  find  them- 
selves without  coal  in  the  most  critical  position." 

Foumichon,  nevertheless,  maintained  himself  in  positicm  for 
sometime,  but  was  about  to  give  it  up  when  he  received  news 
of  the  downfall  of  Napoleon  and  his  own  appointment  as  Minis- 
ter of  Marine.  He  then  left  the  station  wi&  his  squadron  and 
hastened  to  Paris  thus  raising  the  blockade,  upon  which  Bonet- 
Willaumez  proceeded  off  the  Jahde.  In  all  these  operations,  the 
open  coast  towns  owed  their  safety  largely  to  sentiment.  As 
fortified  places,  the  influence  of  fortifications  in  preserving  them 
is  sufficiently  apparent,  as  well  as  the  influence  of  the  German 
fleet.  There  seems  no  necessity  to  go  to  the  extreme  of  claim- 
ing that  the  German  fleet  saved  the  coast. 

In  our  Civil  War  the  fortifications  of  the  North  did  not  come 
into  play,  while  those  of  the  South  were  of  the  last  importance 
to  the  cause.  They  enabled  her  to  hold  out  to  an  extent  possible 
only  on  condition  of  their  existence.  The  margin  by  which  the 
fortifications  of  the  North  escaped  the  test  of  trial  was  very 
small  indeed.  Had  the  plans  of  the  Confederates  for  the  acqui- 
sitions of  vessels  abroad  have  proved  not  generally  abortive, 
several  ironclads,  powerful  for  that  day,  might  have  made  their 
appearance  on  the  coast,  in  which  case  fortifications  would  have 
filled  an  important  role.  In  concluding  his  volume  on  France 
and  the  Confederate  navy,  Bigelow  says,  "  Had  Amman's  ships 
been  ready  for  sea  a  year  sooner,  as  by  his  contract  they  should 


THE  COAST  IN  WARFARE, 


SOI 


Ive  been,  when  Mr.  Lincoln's  cabinet  was  rent  by  dissension, 
and  a  presidential  election  was  impending,  it  is  not  probable  that 
any  amount  of  remonstrance  on  the  part  of  our  diplomatic 
agents  would  have  prevented  their  being  allowed  to  embark 
upon  the  predatory  career  for  which  they  were  designed.  They 
would  not  only  have  opened  every  Confederate  port  to  the  com- 
merce of  the  world,  but  they  might  have  laid  every  important 
city  on  our  sea  board  under  contribution,  the  most  probable 
result  of  which  would  have  been  a  humiliating  peace  .  .  .  Had 
the  war  continued  but  a  month  longer,  the  Stonewall  would  have 
been  in  possession  of  Port  Royal,  and  if  two  months  longer,  the 
City  of  New  York  would  probably  have  lain  at  her  mercy.  One 
more  defeat  or  one  less  victory  of  the  Union  arms  would  cer- 
tainly have  given  the  Confederates  one,  and  probably  four 
vessels,  each  more  formidable  than  anything  that  floated  the 
Union  Jack." 

So  far  as  Confederate  activity  in  England  was  concerned, 
vessels  of  various  types  were  built  or  contracted  for  with  the 
avowed  purpose  of  operating  on  the  Northern  coast,  in  addition 
to  blockade  runners  and  those  built  for  operations  against  com- 
merce. Three  of  these  vessels  were  especially  designated  for 
a  raiding  expedition  against  Portsmouth,  N.  H.  Two  of  the 
vessels,  monitors,  were  in  existence  not  long  ago  on  the  British 
navy  Hst  as  the  Wyvern  and  Scorpion.  Had  any  of  these  vessels 
appeared  on  the  coast,  there  seems  no  reason  to  assume  that  they 
would  not  have  met  with  the  ultimate  fate  that  belongs  to  the 
greatly  inferior  force,  and  before  they  could  have  inflicted  much 
dunage.  Mr.  Bigelow's  distressing  picture  seems  overdrawn 
but  there  can  be  no  doubt  that  the  danger  to  the  coast-wise  cities 
was  real  and  great.  Captain  Mahan's  words  before  quoted  seem 
to  cut  the  knot  of  the  difficulty  concerning  seacoast  defenses  in 
assigning  the  definite  place  of  each  element  of  the  defensive 
system.  For  an  inferior  naval  power,  the  policy  is  clearly  indi- 
cated also  by  Captain  Mahan:  "  On  the  other  hand  that  Napol- 
eon when  convinced  that  he  could  expect  nothing  decisive  from 
his  fleet  accepted  the  use  of  it  as  a  means  of  harassment  or  of 
diversion,  must  be  received  as  a  weighty  indication  of  the  naval 
policy  suited  to  the  inferior  naval  power.  To  assume  a  menac- 
ing attitude  at  many  points,  to  give  effect  to  the  menace  by 
frequent  and  vigorous  sorties,  to  provoke  thus,  a  dispersion 
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of  ifae  cnennr's  siqteriar  force,  that  be  mj  be  led  to  expose 
detadnnents  to  attack  by  greater  mnnbers,  socb  mast  be  the 
oatfine  of  cxmdnct  laid  down  for  the  weaker  nayy.  But 
that  sodi  a  cxrarse  may  be  really  efFecthre,  diat  the  inferior 
may  as  in  some  of  Bonaparte's  wooderfnl  campaigns,  beoHne 
nltimatriy  siqKrior,  there  most  be  at  some  fi^  chosen  point 
of  the  sea  frontier  a  concentrated  body  oi  shqts,  whose  escape 
if  effected,  may  be  the  means  erf  inflicting  a  great  disaster 
upon  the  enemy  by  cmshing  one  or  more  ai  the  exposed  frac- 
tions erf  his  fleet.  Unless  there  be  snch  a  central  mass,  mere 
dissemination  is  porposdess.  Inferiority  carried  bqrond  a  cer- 
tain degree  becomes  unpotenoe." 

Fortifications  are  as  necessary  to  the  devdopment  of  such  a 
pcrficy  as  the  fleet  itsdf,  the  inferior  fleet  if  not  sheltered  behind 
fortifications  in  crises  which  will  arise,  may  be  attacked  by  a 
siq>erior  force  and  its  efficiency  destroyed.  The  French  fleets 
(rf  the  revolution  and  later  lay  safely  under  the  guns  of  thdr 
fortificaticms  waiting  the  opportunity  for  sortie, — the  long  and 
weary  watching  <rf  the  Frendi  and  Spanish  arsenals  by  the  Brit- 
idi  soon  would  have  been  cut  short  in  many  cases  but  for  fbt 
fortifications,  which  also  played  an  important  part  in  the  prepar- 
ations of  the  Boulogne  .\rmada,  the  boats  and  transports  for 
which  had  to  be  assembled  from  as  far  east  as  the  Scheldt  to 
Brest  in  the  west.  The  coast  defense  on  this  line  consisted  of 
permanent  batteries  on  all  the  headlands,  with  field  batteries 
stationed  at  intervals  able  to  follow  the  transports  and  cover 
them.  The  character  of  the  coast  enabled  these  vessels  on 
account  of  their  shallow  draft  to  creep  along  the  shore  out  of 
range  of  the  guns  of  the  British  cruisers,  while  the  cruisers 
themselves,  were  under  the  fire  as  it  happened,  of  the  superior 
coast  guns.  The  operation  of  concentration  was  of  course 
greatly  hampered,  extending  as  it  did.  over  such  a  long  period, 
but  it  was  not  materially  affected.  The  attack  from  the  sea  at 
that  time  was  deemed  hopeless  on  account  of  the  completeness 
of  the  defense,  at  Boulc^ne  alone  500  guns  being  mounted. 
Unsuccessful  attempts  were  made  at  bombardment,  and  cutting 
out  expeditions  were  vainly  attempted,  and  in  recording  the 
failure  of  such  a  cutting  out  expedition  in  front  of  Boulogfne 
in  1801  in  which  many  lives  were  lost.  Lord  Nelson  wrote  that, 
"  all  behaved  well,  and  it  was  their  misfortune  to  be  sent  on  a 
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service  which  the  precautions  of  the  enemy  rendered  impossible 
to  succeed  in,"  Lord  Nelson  was  g^enerally  disposed  to  dis- 
countenance attacks  upon  fortified  positions,  and  all  the  time 
he  was  in  front  of  Toulon  the  three  batteries  which  covered  the 
outer  roads  were  quite  insignificant,  but  the  case  was  just  one 
where  he  cared  nothing  for  the  fortifications  except  to  leave 
them  alone,  it  was  the  fleet  that  they  effectually  sheltered  that 
was  his  objective.  The  Mediterranean  coast  from  Marseilles  to 
Genoa,  was  provided  by  Napoleon  with  defenses  so  placed  and 
of  such  a  character  that  his  supply  vessels  could  pass  along  in 
safety  in  sight  of  the  watching  frigates.  Mobile  batteries  were 
also  a  feature  of  these  defenses. 

At  two  different  periods  in  the  early  part  of  the  18th  century 
Vigo  fell  under  a  combined  attack  by  land  and  sea.  On  the 
second  occasion,  the  formidable  character  of  a  citadel  enabled 
the  defenders  to  hold  out  for  eight  days  before  capitulating. 
The  citadel  of  course,  stood  for  so  many  more  men  of  the  garri- 
son which  could  not  have  held  out  in  the  open.  Admiral 
Colomb  remarks  upon  this  and  his  words  tend  to  give  a  still 
clearer  conception  of  the  place  fortifications  should  hold  in 
defensive  schemes:  "The  reflection  occurs  that  the  delay  was 
useless,  and  only  caused  additional  loss  to  the  Spaniards;  but 
that  it  might  have  been  of  supreme  importance  had  a  relieving 
force  been  in  position  to  arrive  before  the  eight  days  had  expired. 
As  the  matter  stood,  it  is  impossible  to  say  that  Spain  was  in 
the  smallest  degree  advantaged  by  her  fortifications  of  Vigo, 
though  if  the  strength  of  the  fortifications  of  Corunna  had  to  do 
with  the  changing  the  objective  to  Vigo,  we  have  their  value 
exhibited  there,"  * 

"  The  difficult  strategical  and  economical  question  appears  to 
hinge  on  relative  cost.  Was  Spain  at  that  time  spending  on  her 
fixed  coast  defenses  and  their  garrisons  a  sum  which  would 
have  provided  a  fleet  which  must  be  watched  before  any  territor- 
ial attacks  could  be  considered  by  her  enemy?  If  there  had  been 
five  or  six  sail  of  the  line  at  Corunna,  Admiral  Mighells  must 
have  kept  his  whole  force  there  to  watch  them,  and  the  accidents 
of  blockade  would  have  made  it  necessary  to  have  a  like  fleet 


•  On  the  occasion  of  the  lasl  siege  of  Vigo  the  attacking  squadron  bad 
bc«n  previously  before  Corunna  and  h^d  abstained  from  an  attack. 
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with  Lord  Cobham's  transports.  If  it  had  been  necessary  i 
double  the  naval  force  employed  on  the  expedition,  would  it  ha' 
been  contemplated  at  all?  History  seems  to  bring  these  que 
tions  before  us  as  of  everlasting  practical  importance."  Tl 
English  extremists  would  probably  not  be  willing  to  str 
Portsmouth,  or  the  Thames,  or  other  points,  of  their  guns 
the  question  were  put  squarely  to  them. 

The  fraction  of  the  inferior  fleet  taking  the  sea  for  the  purpo 
of  creating  the  menace  runs  the  chance  of  its  speedy  destructit 
unless  it  disperses,  each  unit  bent  on  doing  dl  the  destructi( 
it  can  in  its  perhaps  short-lived  career.  According  as  its  wo 
of  threatening  or  of  destruction  is  better  achieved  throuj 
attacking  commerce,  or  menacing  the  littoral,  its  operatio 
will  be  governed.  If  the  main  body  of  the  fleet  avails 
positions,  strategically  good  both  for  entrance  and  exit  ' 
evasion,  and  holds  itself  in  hand  watching  for  any  chance  tt 
may  transpire  to  equalize  its  strength  with  one  or  more  fractio 
of  the  enemy's  fleet  either  through  accidents,  mistakes,  or  t 
compulsions  of  the  situation,  it  will  be  in  a  far  better  positi< 
if  covered  by  coast  defenses.  An  inferior  fleet  in  Long  Isla 
Sotmd,  for  instance,  would  be  little  better  off  without  cos 
defenses  than  if  it  were  in  the  open,  except  for  the  great  advai 
age  conferred  on  it  through  the  two  exits.  In  Chesapea 
Bay  it  would  be  no  better  off,  experience  going  to  show  thai 
fleet  attacked  at  anchor  or  in  a  confined  space  is  taken  at  a  gr< 
disadvantage,  unless  covered  or  supported  by  fortifications,  a 
even  then  the  dispositions  for  mutual  support  must  be  most  sk 
fully  made.  The  torpedo  vessel  has  made  the  position  of 
anchored  fleet  most  perilous. 

It  is  certainly  wrong  that  upon  a  single  military  arm  shou 
be  laid  the  task  of  defending  the  coast.    It  being  admitted  tt 
the  first  fighting  line  should  be  kept  as  far  from  the  coast 
possible,  that  is,  on  the  enemy's  coast, — the  contemplation 
the  fact  that  from  any  cause  it  will  be  unable  to  entirely  occu 
the  enemy's  fleet  brings  at  once  to  the  mind  coast  defenses, 
other  words,  the  so-called  first  line  of  defense  should  not  be  t 
only  line  of  defense.    On  the  other  hand,  to  repeat,  it  is  son 
what  difficult  to  see  what  essential  part  seacoast  lortificatio 
could  play  in  defense  if  there  was  no  fleet.    The  paramov 
relative  importance  of  a  fleet  in  a  system  of  defense  is  frequen 
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lost  sight  of,  and  people  in  some  way  get  the  idea  that  fortifica- 
tions by  themselves  in  a  way  add  to  our  stature  or  strength  t — 
that  they  can  do  something  in  fact.  Yet  the  whple  coast  might 
be  made  to  bristle  with  guns,  and  still  not  add  to  the  impressive- 
ness  of  an  international  demand.  The  addition  to  the  naval 
strength,  however,  of  a  few  battleships  has  a  remarkably  far- 
reaching  and  persuasive  effect  It  is  certain  that  our  fortifica- 
tion schemes  are  simply  noticed  by  foreign  nations,  while  our 
naval  policy  is  keenly  watched.  Though  the  coast  of  Belgium 
is  clad  in  iron,  it  is  difficult  to  see  why,  unless  it  is  allowed  that 
certain  contingencies  calling  for  alliances  are  looked  for.  But 
so  far  as  national  defense  is  concerned  by  that  nation  alone,  all 
those  fortifications  are  but  so  many  tons  of  iron.  They,  how- 
ever, may  be  but  the  part  which  Belgium  contributes  to  the 
general  European  guarantee  of  her  neutrality.  In  another  sense 
perhaps,  permanent  fortifications  possess  a  fictitious  value  in 
the  minds  of  the  peace-loving  peoples.  The  doctrine  of  minding 
one's  own  business  or  of  non-interference,  engenders  the  spirit 
of  passive  resistance  of  which  fixed  defenses  are  the  exponent. 
Our  peace-loving  nation  may  be  content  to  rest  behind  such 
defenses,  forgetful  that  an  attitude  always  passively  defensive 
is  bound  sooner  or  later  to  give  way  and  break  down.  The 
most  cautious,  if  able,  general,  on  the  defensive,  simply  waits 
the  opportunity  to  assume  the  offensive,  which  in  his  hands 
becomes  the  most  perfect  defense,  and  it  may  further  be  said 
that  to  assume  a  merely  passive  defense  on  the  ground  that 
an  active  offense  is  hopeless,  simply  allows  an  enemy  to  gain  his 
objective,  eventually,  with  much  less  material  loss.  When  a 
fleet  covers  itself  behind  passive  defenses,  the  enemy  has  already 
gained  much  that  he  should  have  been  compelled  to  fight  for. 
In  the  national  policy  for  defense,  the  permanent  defenses  and 
the  mobile  defenses  should  be  grouped  together  and  should  go 
hand  in  hand.  There  should  be  no  separation  in  their  interests 
or  in  their  treatment,  as  there  is  none  in  fact ;  and  this  consider- 
ation leads  to  the  conclusion  that  all  the  means  conducing  to 
national  defense  should  be  treated  by  the  same  general  head, 
not  necessarily  by  one  person,  but  there  should  be  a  community 
of  interests  secured  by  a  common  supervision.  In  the  case  of 
powers  having  a  colonial  policy,  the  relationship  ts  perhaps  more 
in  evidence  than  has  heretofore  been  the  case  with  the  United 
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States,  where  the  sea  frontier,  until  recently,  marked  sharplyl 
the  line  drawn  between  the  two  arms  of  the  service.     As  regards 
over-sea  colonies,  it  is  impossible  to  separate  their  defense  from 
a  consideration  of  the  naval  forces,     A  coaling  station  has  no| 
reason  for  existence  except  as  a  depot  for  the  fleet. 


It  may  be  of  interest  to  examine  into  some  of  the  causes  which  | 
occasionally  gave  such  brilliant  and  signal  success  to  vessels 
opposed  to  fortifications,   as   bearing  upon   the  complete   and 
radical  change  which  has  taken  place  in  the  principles  of  placing 
and  construction  of  coast  batteries. 

The  evolution  of  tlie  coast  battery  may  without  sensible 
error  be  assumed  to  have  been  something  after  this  manner. 
First  a  gun  or  guns  placed  at  the  water's  edge  as  low  down  as 
possible,  with  the  object  of  attaining  the  full  effect  from  the 
ricochet  of  the  spherical  projectile,  as  well  as  to  increase  the 
accuracy  of  the  fire  of  the  guns  by  getting  as  close  as  possible 
to  the  ship;  the  range  and  danger  space  by  this  means  being 
enormously  increased.  The  number  of  guns  increasing,  a  desire 
for  economy  and  concentration  placed  the  guns  in  one  work,  and 
the  same  reasons  added  tiers  of  guns  to  the  battery^  There  was 
also  present  the  idea  of  repeating  in  the  battery  the  well  demon- ■! 
strated  offensive  powers  of  the  many-decked  ship,  and  such  a 
combination  formed,  at  that  time,  greater  defensive  properties. 
Single  tier  batteries  at  the  water's  edge  were  frequently  com- 
manded by  the  upper  deck  guns  of  the  heavier  ships.  The  con- 
centration of  the  guns  of  the  day,  with  all  their  inaccuracies,  in 
one  position  gave  these  batteries  chances  of  infiicting  damage 
at  their  effective  ranges,  which  ranges  being  extremely  short, 
enabled  the  batteries  to  be  more  easily  defended  from  a  land 
attack.  The  same  held  true  with  the  ship.  If  a  line-of-battle- 1 
ship  of  the  early  years  of  the  century  couM  range  up  to  within 
point  blank  of  such  a  work  unmolested,  and  anchor,  the  amount 
of  metal  she  could  deliver  with  every  projectile  hitting,  was 
remarkable.  In  the  case  of  a  loo-gim  ship  for  example,  a  few 
figures  will  DIustrate,  Such  a  sh"ip  as  the  Queen  Charlotte,  in 
1794,  would  carry  on  the  main  deck  thirty  32-pounders, 
on  the  second  deck  twenty-eight  24-poun3ers.  on  the  third  deck 
thirty  18-pounders,  on  the  quarter  deck  ten  12-pounders,  and  on 
the  forecastle  two  12-pounders.     In  addition,  such  ships  in  the 
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British  navy  always  carried  from  eight  to  ten  carronades,  usu- 
ally 32s  and  34s,  six  of  the  latter  and  two  of  tbe  former.  The 
total  weight  of  metal  that  a  100-gun  ship  could  throw  in  a  broad- 
side was  1292  lbs,,  and  it  was  reported  a  common  performance 
to  do  this  once  in  a  minute.  It  follows  that  in  five  minutes  she 
could  deliver,  against  larger  fortifications  with  every  shot  telling, 
6460  pounds  of  metal.  This  rate  of  fire  is  commonly  assumed 
to  have  been  practicable  in  those  days,  but  in  Colhngwood's 
flagship,  the  Dreadnaught,  before  he  took  the  Royal  Sovereign 
on  the  eve  of  Trafalgar,  it  was  thought  good  work  to  fire  three 
well  aimed  broadsides  in  five  minutes  and  a  half.  Well  aimed 
broadsides,  however,  were  hardly  required  when  a  vessel  could 
be  laid  within  from  100  to  500  yards  of  a  large  masonry  fortress. 
It  was  impossible  under  such  circumstances  to  miss  the  work, 
at  such  ranges  every  shot  told,  and  in  many  cases  vessels  had 
been  permitted  by  coast  batteries  to  take  such  positions  favoring 
them  in  the  extreme.  Tlie  Queen  Charlotte  engaged  within 
fifty  yards  of  the  batteries  at  Algiers  in  i8i6. 

A  comparison  of  the  fighting  eflficiency  of  the  old  type  line-of- 
battle  ships  with  those  of  the  present  day  may  not  be  amiss  in 
this  place,  especially  having  regard  to  their  comparative  effi- 
ciencies when  brought  in  contact  with  coast  works.  It  goes 
without  saying  that  the  old  ship  has  no  place  to-day  against  pro- 
per coast  works,  even  though  she  were  a  steamer.  But  it  is  a 
matter  open  to  serious  question  if  she  were  not,  in  her  day,  rela- 
tively more  efficient  in  such  actions  than  the  present  battleship. 
While  perhaps  no  greater  rapidity  of  fire  was  attained  in  the  time 
of  the  Crimean  war  with  the  same  type  of  guns  than  in  the 
beginning  of  the  century,  nor  had  the  number  of  guns  increased, 
yet  the  volume  of  metal  thrown  had  decidedly  increased.  The 
Caledonia  of  the  later  date  carried  120  guns;  twelve  8".  firing  56 
pound  shot,  and  one  hundred  and  eight  32'poun3ers,  She  was 
able  to  deliver  at  a  broadside  2064  pounds  of  metal.  The  Vic- 
toria, a  screw  steamer  of  the  same  period,  carried  121  guns 
all  told;  sixty-two  8"  or  56-poundcrs;  fifty-eight  32-pounders; 
and  one  68-pounder  pivot;  thus  firing  in  one  broadside  2732 
pounds  of  metal.  Our  first  frigates  built  after  the  War  of  1812 
^threw  a  broadside  of  2406  pounds.  A  comparison  of  recent 
lattleships,  where  figures  are  available,  will  bring  out  some 
significant  facts.     It  will  be  noticed  that  the  number  of  larger 
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sized  rapid-fire  guns  supplied  to  the  more  recent  vessels  exhibits 
a  decided  tendency  towards  a  return  to  the  efficiency  peculiar 
to  the  old  ship,  in  which  rapidity  and  volume  were  gained  by 
numerous  guns,  and  accuracy  was  obtained  by  fighting  at  short 
ranges.  Taking  the  Irresistible,  for  example,  which  on  a  dis- 
placement of  15,000  tons  carries  four  12"  guns,  twelve  6"  rapid- 
fire  eighteen  12-pounders,  twelve  3-pounders,  and  eight  machine 
guns.  Assuming  five  minutes  as  the  unit  of  time,  the  number  of 
rounds  that  could  be  fired  would  be  for  each  gun  approximately 
as  follows:  12"  guns,  one;  6"  guns,  twenty;  12-pounders,  thirty; i 
3-pounders.  fifty.  This  would  permit  a  delivery  of  six  hundred 
and  ninety-four  shots  and  19,540  pounds  of  metal  in  five  minutes. 
The  Victoria  in  that  length  of  time  could  probably  have  delivered 
nearly  five  broadsides  of  13,660  pounds  of  metal,  the  number  of 
shots  being  305,  which  is  not  such  a  wide  difference  as  might 
have  been  imagined. 

The  draft  of  water  of  the  old  ships,  especially  the  English, 
did  not  differ  greatly  from  that  of  the  present  battleships  of  the 
second  class.  The  displacement,  however,  was  much  less.  If 
the  vessels  of  the  two  epochs  be  compared  by  displacements, 
the  balance  in  favor  of  the  old  ships  would  be  very  great,  indeed, 
so  far  as  the  volume  and  intensity  of  fire  at  effective  ranges  goes. 

If  it  is  allowed  that  the  12"  guns  of  the  Irresistible  can  be 
aimed  and  fired  once  in  five  minutes,  it  would  probably  be  an 
average  performance.  The  twenty-nine  ton  gun  cannot  fire 
more  than  twice  in  the  same  time.  The  hand  worked  gun  on 
the  Thunderer  of  the  same  size  (29  tons)  fires  in  practice,  once 
in  one  minute  and  ten  seconds,  unaimed  rounds  however.  The 
6"  guns,  not  rapid-fire,  do  very  well  firing  once  a  minute,  better 
than  ordinary  practice  shows.  Twelve  times  a  minute  is  a  very 
favorable  allowance  for  the  6-pounder  and  3-pounder.  Of 
course  a  comparison  with  the  most  recent  ships  would  show  a 
great  advantage  over  the  old  ships,  as  the  number  of  guns  and 
the  rapidity  of  fire  have  greatly  increased.  The  battleships  of 
our  latest  class  will  carry  perhaps  seventy-four  gims,  all  of  them 
rapid-fire  except  the  turret  guns,— but  the  comparison  made, 
however,  will  serve  to  make  clear  how  very  efficient  the  old  ship 
was  against  fortifications  in  plain  sight  at  short  range,  while  the 
modern  ship  must  contest  with  almost  invisible  defenses  at 
greater  ranges.     Another  interesting  comparison  has  been  insti- 
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tuted  by  Lieutenant-General  Pestitch  of  the  Russian  Marine 
Artillery,  which  tends  to  convince  us  that  the  old  arrangement 
made  a  ship  a  more  efficient  fighting  machine  relatively  speak- 
ing, apart  from  the  considerations  I  have  tried  to  give,  than  the 
modern  battleship.  He  takes  as  his  base  of  argument  the  pro- 
portionate weights  of  artillery  compared  with  the  other  features 
of  vessels,  and  from  such  an  examination  of  his  figures  as  was 
possible,  there  is  no  doubt  they  are  very  accurate.  For  instance, 
before  the  beginning  of  the  present  century  the  proportionate 
weight  in  tons  of  artillery  to  displacement  in  the  case  of  a  100- 
gun  English  ship,  he  states  was  23  to  100;  later,  it  fell  to  21  to 
100,  and  later  still,  in  the  case  of  the  Paris  in  the  fifties  to  18  to 
100.  In  modern  English  ships  the  variation  in  the  types  is  great. 
In  the  turret  class  of  English  ships  it  varies  from  8  to  100  to  4  to 
100,  in  citadel  ships  from  8.8  to  100  to  5  to  100.  For  protected 
deck  cruisers  from  6.5  to  1 00  to  5.5  to  100.  The  French  ships 
show  nearly  the  same  percentage.  The  nine  largest  Italian  ships 
are  stated  as  carrying  11  tons  of  ordnance  to  100  tons  displace- 
ment. The  figures  are  difficult  to  arrive  at  upon  which  to  base 
accurate  calculations,  but  when  we  consider  the  nature  of 
modern  fortifications,  wherein  it  will  be  necessary  to  hit  small 
objects  with  but  short  intervals  of  appearance,  and  only  occa- 
sionally will  large  heavy  targets  be  offered,  it  may  be  said  in 
general  terms  that  the  ship,  which  is  provided  with  a  rapid-fire 
battery  up  to  the  utmost  limits  of  weight  which  the  conditions  of 
rapid-fire  impose,  is  better  fitted  in  the  sense  of  oflfensive  power 
to  cope  with  coast  works.  The  tendency  in  modern  ship  con- 
struction  is  certainly  in  that  direction.  The  heaviest  guns  are 
being  decreased  in  size  and  weight  towards  the  limit  imposed  as 
condition  of  rapid-fire,  and  the  lighter  guns  are  increasing  in 
size  and  weight  towards  that  limit.  As  we  take  the  still 
later  designs  of  ships,  the  results  are  very  apparent.  The  five 
minute  fire  of  the  Royal  Sovereign  which  can  be  directed  on  one 
point  is  approximately  17,000  pounds;  that  of  the  Marceau 
14,644  pounds ;  the  Iowa  12,500  pounds,  the  Woerth  a  little  less. 
The  Jaureguiberry,  however,  having  but  three  heavy  guns  in 
broadside,  falls  to  8818  pounds,  and  in  the  Iowa  we  have  better 
results  than  in  the  monstrous  Italia  of  an  older  date,  by  about 
four  hundred  pounds.  A  few  illustrations,  though  they  cannot 
be  taken  without  suspicion,  will  corroborate  General  Pestitch's 
L     figures. 
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The  Warrior  class  of  vessels  were  allowed  400  tons  for  ord- 
nance on  a  displacement  of  7256.  The  Blake  of  9000  tons 
allows  but  486,  the  Duillio  on  10,401  tons,  984.  The  Riachuelo 
of  5685  tons  displacement  was  allowed  only  300  tons  for  ord- 
nance, meaning  guns,  small  arms,  turret  engines,  hydraulic 
apparatus,  and  other  gear,  while  the  weight  allowed  in  the  old 
Victoria  for  guns  and  carriages  alone  was  357  tons.  Formerly, 
the  whole  ship  was  a  gun  carriage,  the  motive  power  not  inter- 
fering with  the  artillery  in  any  sense  except  in  that  of  its  weight 
No  gun  space  was  occupied  by  the  motive  power.  The  necessity 
for  carrying  coal,  machinery,  and  armor  has  reduced  the  weight 
permissible  for  artillery.  All  economic  improvements  giving 
extra  allowances,  the  General  claims  has  gone  to  armor  and  big 
guns,  and  to  increasing  the  speed.  By  weight  of  artillery  in 
his  calculations  is  to  be  understood  the  total  allowances  for 
ordnance.  The  General  was  present  at  Sebastapol  and  thinks 
the  vessels  would  have  done  better  with  a  larger  number  of 
smaller  guns.  As  regards  the  efficiency  of  a  vessel  in  attacking 
coast  works,-  speed  is  the  last  factor  to  be  considered.  The  one 
g^eat  thing  is  the  effect  produced  by  an  intense  and  accurate 
fire  from  many  g^ns. 

History  recounts  but  few  instances  of  the  single-handed 
engagement  between  a  ship  and  a  fort.  The  fort  was  usually 
outnumbered  greatly  in  gun  strength,  and,  further,  in  the 
engagements  that  have  taken  place  between  ships  and  forts,  there 
has  generally  been  a  noticeable  difference  in  the  fighting  effi- 
ciency of  the  personnel  of  the  two  sides.  In  our  Civil  War  the 
conditions  were  somewhat  different.  Tliere  was  a  perfect  equal- 
ity in  the  temper  of  the  opposing  parties.  The  most  brilliant 
achievements  of  vessels  against  coast  defenses,  were  the  simul- 
taneous passage  and  silencing  of  fortifications  or  the  •  passage 
alone  in  the  face  of  inefficient  obstructions.  In  other  respects, 
fortifications  proved  again  and  again  their  superiority  and 
efficiency,  and  frequently,  perhaps  always,  it  was  the  improvised 
works,  fortuitously  placed  while  supporting  each  other  and 
stubbornly  fought,  that  gave  the  best  account.  In  some  cases, 
the  powers  of  resistance  of  simple  earthworks  a  fleur  d'eau  were 
remarkable,  especially  when  pitted  against  the  slow  firing  mon- 
itors. Even  when  the  odds  have  been  greatly  against  the  works 
on  shore,  there  have  been  few  occasions  where  the  success  of 
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the  fleet  cannot  be  traced  to  the  inefficiency  in  numbers  or  tem- 
per of  the  defenders  themselves.  The  Southerners  set  them- 
selves an  impossible  task  and  many  people  are  prone  to-day  to 
set  themselves  the  same  task.  The  efifort  was  made  to  fortify 
every  vulnerable  point  of  the  coast  line,  and  with  their  own 
resources  and  those  secured  in  the  navy  yards  in  the  South, 
they  were  able  to  make  a  showing  to  that  end.  The  result  was 
that  their  efforts  were  disseminated  over  the  whole  coast  line, 
and  naturally  they  could  not  be  strong  at  all  points.  Every 
point  was  thus  weakened  in  personnel,  and  when  the  strain  was 
brought  at  one  or  more  points  it  was  generally  impossible  to 
relieve  it.  Greater  powers  of  mobihzation  would  have  helped 
matters  in  respect  to  garrisons,  but  a  more  concentrated  system 
deliberately  worked  out  would  have  been  more  rational  and,  it 
cannot  be  doubted,  more  effective. 

An  examination  into  the  circumstances  surrounding  a  few 
famous  engagements  between  ships  and  coast  defenseSj  more 
particularly  those  wherein  the  ships  have  been  successful,  may 
serve  to  elucidate  the  principles  of  coast  attack  and  defense  in- 
volved. Of  course  conditions  have  changed,  but  perhaps  not 
to  so  great  a  degree  relatively.  At  any  rate,  experience  is 
the  only  guide  we  have,  and  when  we  find  history  telling  us  that 
the  cases  wherein  ships  without  the  landing  force  have  been 
successful  over  coast  defenses,  are  the  exceptions  and  that  there 
is  a  long  line  of  successes  the  other  way,  an  investigation  of  the 
events  can  only  aid  us  to  form  proper  ideas  concerning  such 
actions,  and  properly  to  estimate  their  risks  and  chances  under 
new  conditions. 

In  Lord  Exmouth's  famous  action  at  Algiers  in  1816,  though 
the  opponents  were  wary  and  skillful,  he  was  permitted,  unmo- 
lested and  before  a  single  gun  was  fired  from  shore,  to  anchor  his 
flagship  by  the  stern. — lashing  his  vessel,  the  Queen  Charlotte, 
at  the  same  time  to  an  Algerine  brig  at  anchor  and  within  fifty 
yards  of  the  mole  batteries,  his  whole  fleet  following  into  its 
position.  In  taking  its  position,  the  whole  fleet  was  compelled 
to  pass  under  a  range  of  powerful  batteries.  The  position  the 
flagship  was  allowed  to  take,  enabled  her  to  enfilade  the  whole 
line  of  batcries  on  the  mole.  The  engagement  which  lasted  from 
2.45  to  11.30  P.  M.  resulted  in  what  was  called,  and  was  in  fact, 
a  brilliant  victory  for  the  Beet,  but  it  may  be  and  has  been 
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questioned,  if  people  of  a  different  temper  than  the  Algfertnes 
would  not  have  changed  the  course  of  the  affair.  The  Erst 
error  committed  by  them  was  in  permitting  the  fleet  to  take  its 
fighting  position  unmolested,  while  it  cotild  have  been  under 
fire  at  all  ranges  in  the  position  most  unfavorable  to  it;  i.  e., 
while  it  was  approaching  end  on  to  take  position  and  when  it 
could  not  return  the  fire.  The  whole  number  of  guns  mounted 
throughout  the  city  both  for  land  and  sea  defenses  amounted  to 
probably  more  than  looo,  though  it  cannot  be  ascertained  that 
more  than  320  could  be  brought  to  bear  on  the  fleet.  The  possi- 
bilities are  that  not  more  than  200  bore.  The  Algerine  men- 
of-war  inside  the  mole  were  four  44s,  five  24s,  or  30s,  and  a  num- 
bet  of  gun  and  mortar  boats.  The  allied  fleets  mounted  nearly, 
if  not  quite,  nine  hundred  guns  and  comprised  a  number  of 
guU'  and  mortar-boats,  and  special  vessels  for  firing  Congreve 
rockets  which  succeeded  in  destroying  the  Algerine  vessels  and 
setting  fire  to  the  arsenal  and  other  buildings.  At  10  in  the 
evening,  the  commander-in-chief  seeing  that  the  batteries 
around  his  division  were  "  in  a  state  of  perfect  ruin  and  dilapi- 
dation/' determined  to  withdraw  and  says,  "  Providence  at  this 
interval  gave  to  my  anxious  wishes  the  usual  land  wind  common 
in  this  bay,  and  my  expectations  were  completed.  We  were 
all  hands  employed  warping  and  towing  off,  and  by  the  help  of 
the  light  air,  the  whole  were  under  sail  and  came  to  anchor  out 
of  reach  of  the  shells  about  two  in  the  morning." 

James  says  that  the  upper  tiers  of  the  batteries  were  in  a  state 
of  dilapidation,  the  fire  from  the  lower  tiers  nearly  silenced,  and 
the  ammunition  of  the  fleet  short  when  it  commenced  to  with- 
draw, he  also  speaks  of  the  wind  which  "  fortunately  for  the 
British  had  just  sprung  up."  The  Algerines  gave  in  to  the 
demands  of  the  British  the  next  morning  without  further  resist- 
ance. The  allied  loss  was  144  killed  and  742  wounded.  The^J 
Algerines'  loss  estimated  at  from  4000  to  7000.  ^M 

Lord  Exmouth  speaks  of  a  little  battery  on  the  upper  angle 
of  the  city  on  which  the  guns  of  the  fleet  could  not  be  brought 
to  bear,  which  annoyed  the  ships.  The  fleet  in  this  action  ex- 
pended 500  tons  of  shot  The  Queen  Charlotte  from  her  close 
position  so  kept  down  the  fire  of  the  opposing  batteries  that  her 
losses  were  very  slight  comparatively,  eight  killed  and  131 
wounded.    The  Impregnable  at  from  1200  to  1500  yards,  howi 
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ever,  suffered  severely,  there  being  50  killed  and  138  wounded, 
the  vessel  besides  was  seriously  damaged,  and  only  those  vessels 
that  were  able  to  close,  silenced  their  opposing  batteries.  The 
tactics  employed  were  to  pit  ships  as  closely  as  possible  against 
a  portion  of  the  sea  forts,  the  mortar  vessels  being  held  at  about 
30CX3  yards  distance.  Through  untoward  circumstances  it  was 
impossible  to  fully  carry  out  the  plans,  hence  the  position  in 
which  the  Impregnable  found  herself. 

When  Napoleon  at  St.  Helena  heard  of  this  engagement,  he 
said  to  O'Meara  that  the  matter  might  just  as  well  have  been 
settled  by  blockade.  "  There  are  no  other  seamen  (except  the 
Americans)  who  would  have  done  what  yours  (the  English) 
effected,  or  perhaps  have  attempted  it.  Notwithstanding  this, 
and  that  you  have  succeeded,  it  was  madness  and  an  abuse  of 
the  navy  to  attack  batteries  elevated  above  your  ships,  which  you 
could  not  injure;  to  contend  against  red  hot  balls  and  shells,  and 
run  the  hazard  of  losing:  the  fleet  and  so  many  brave  seamen 
against  such  canaille."  Napoleon  all  his  Ufe  gave  especial  atten- 
tion to  coast  armaments  and  organizations. 

The  light  wind  which  happily  sprung  up  for  the  fleet,  undoubt- 
edly was  a  large  factor  in  the  ultimate  success.  So  far  as  it  is 
now  replaced  by  steam,  just  so  much  more  certain  may  the 
results  be  considered.  The  ability  conferred  by  steam  propul- 
sion to  withdraw  at  such  decisive  and  critical  moments  is  an 
incidentally  great  advantage  for  the  attack,  so  long  as  the  power 
to  move  at  will  remains. 

Some  thirty-nine  or  forty  gun- vessels  took  part  in  the  struggle 
on  the  Algerine  side,  as  harbor  defense  vessels.  When  they 
could  be  made  out  through  the  smoke,  thirty-three  of  them  were 
promptly  sunk  by  the  superior  fire  from  the  ships.  In  the  lack 
of  much  historical  data  as  regards  the  efficiency  of  gunboats 
in  coast  defense,  this  item  is  given  for  what  it  is  worth.  It  is 
pertinent  to  imagine  what  more  the  fleet  could  have  accom- 
plished if  the  Algerine  s  had  not  given  in  without  further  resist- 
ance. Close  action  was  absolutely  essential  to  the  fleet, — and 
there  are  many  indications  tliat  the  same  holds  to-day, — and  its 
ammunition  was  dangerously  low,  immense  quantities  had  been 
used,  and  the  result  was  that  the  fleet  was  thankful  to  get  out  of 
range. 

At  Acre  in  1840,  the  British  fleet  under  Admiral  Stopford  was 
34 
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allowed  to  sound,  lay  buoys,  and  take  its  chosen  position  unmo- 
lested. The  tactics  pursued  were  similar  to  those  in  Algiers, 
to  attack  on  two  sea  faces,  leaving  some  of  the  batteries  masked. 
This  victory  was  rendered  easy  from  the  very  weak  resistajicc 
offered.  It  is  not  necessary  to  detail  the  circumstances  further 
than  to  quote  the  opinion  of  the  Duke  of  Wellington  concerning 
it,  that  "  this  was  a  singular  instance,  in  the  achievement  of  which 
great  skill  was  undoubtedly  manifested,  but  which  wa.s  also 
connected  with  peculiar  circumstances,  which  they  could  not 
hope  always  to  occur.  It  must  not  therefore,  be  expected,  as  a 
matter  of  course,  that  all  such  attempts  in  future  must  necessar- 
ily succeed."  Another  successful  operation  of  ships  against 
forts  was  that  of  San  Juan  d'UUoa,  reduced  in  1838  by  Admiral 
Charles  Baudin.  The  work  of  San  Juan  d'UUoa  was  a  rect- 
angular, bastioned,  casemated  fort  on  the  edge  of  the  reef  of 
Gallega,  facing  the  City  of  Vera  Cruz,  and  separated  from  it 
by  a  narrow  strait,  1000  yards  broad,  and  about  ^o  feet  deep. 
Another  narrow  channel  on  the  opposite  side  separated  the  reef 
from  the  smalt  narrow  island  of  Galleguilla.  The  fortress  was 
built  in  reguJar  fashion,  and  mounted  one  hundred  and  ninety- 
three  guns.  The  squadron  consisted  of  the  frigates  Nereidc, 
52;  Gloire,  52;  Tphigenie,  60;  corvettes  Creole,  24;  Naiade,  24; 
Gabare,  Sarcelle;  bombardes  Cyclope,  and  Vulcain.  Recon- 
noisances  were  made  by  night,  under  direction  of  the  admiral, 
the  parties  approaching  very  near  the  fort.  The  best  place  for 
the  attack  was  chosen  where  the  water  was  calm  and  the  fl 
would  be  under  the  fire  of  a  minimum  number  of  guns. 

Tlie  bomb  vessels  having  arrived  on  the  27th  of  November' 
1838,  the  Nereide  and  the  Gloire  were  towed  into  their  positions 
under  sail  at  about  1300  yards  northeast  of  the  work,  within 
about  100  yards  of  the  edge  of  the  reef.  The  bomb  vessels 
Cyclope  and  the  Vulcain  M^ere  towed  between  the  two  reefs,  anch- 
oring at  a  distance  of  1600  yards  from  the  work.  The  Creole  was 
allowed  to  fight  under  sail.  The  Naiade  and  Sarcelle  were 
placed  to  the  northward  to  observe  the  fall  of  the  projectiles 
and  correct  the  ranging,  in  the  trial  shots.  Tlie  three  frigates 
were  so  placed  that  only  the  small  number  of  twelve  guns  could 
be  brought  to  bear  upon  them.  They  were  allowed  by  the 
Mexicans  to  take  their  positions  deliberately  and  to  spring  their 
broadsides  into  the  most  favorable  position.    The  action  was 
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commenced  by  the  frigates  at  about  3  P.  M.  The  wind  was  very 
light,  and  after  a  short  time  the  works  and  the  ships  were  cov- 
ered with  smoke,  compelling  a  cessation  of  fire  on  the  part  of 
the  vessels.  The  corvette  under  sail,  the  Creole,  found  it  diffi- 
cult to  keep  in  position  in  shallow  water,  and  she  was  moved 
into  the  channel  between  the  two  islands  and  continued  the 
action  under  sail.  About  4.30  some  mortar  shells  from  the 
vessels  caused  the  explosion  of  a  magazine  as  usual,  and  caused 
the  batteries  in  the  neighborliood  to  cease,  after  which  the  fort 
fired  only  occasionally.  In  the  evening  the  fort  asked  for  a 
suspension  in  order  to  care  for  the  dead  and  wounded.  This 
request  was  refused  and  the  capitulation  of  the  fortress  was 
demanded  under  threat  of  renewing  the  bombardment  in  the 
morning.  This  proposition  was  referred  to  the  Commandant 
at  Vera  Cruz,  and  while  the  fleet  were  getting  into  position  again 
the  next  morning  the  terms  were  accepted. 

It  is  unnecessary  to  look  further  into  this  action.  It  was 
undertaken  by  Admiral  Baudin,  at  a  time  when  all  the  world 
believed  the  works  impregnable  in  an  action  with  ships.  His 
biographer  says  that  the  mortar  shells  broke  in  the  roofs  of  the 
magazines,  that  the  fire  from  the  batterips  was  continuous,  and 
that  the  explosions  alone  carried  discouragement  to  the  garrison. 

The  French  chief  of  engineers  noted  that  there  was  no  breach 
in  the  scarps,  and  that  none  of  the  casemates  had  been  broken 
in ;  and  that,  at  the  moment  of  capitulation  the  frigates  were  upon 
the  point  of  retiring.  He  says  that,  "  The  besieged  should  have 
seen  that  we  were  unable  to  breach  the  walls  or  to  destroy  their 
casemates,  and  therefore,  our  inability  to  take  the  fort  by  a 
simple  bombardment,"  It  seems  that  the  principal  magazine 
was  intact. 

The  Duke  of  Wellington  is  reported  by  the  same  biographer 
as  having  said  that  it  was  the  first  instance  he  had  ever  known 
of  a  regularly  fortified  place  having  been  reduced  by  a  purely 
naval  force.  It  is  probably  a  misquotation  in  the  face  of  Lord 
Exmouth's  affair  at  Algiers  in  1816;  and  two  years  later  the  affair 
at  Acre  took  place  upon  which  he  expressed  himself  as  previ- 
ously quoted.  The  wonder  is  that  the  attempts  succeeded  at 
all  The  crews  of  Admiral  Baudin 's  fleet  were  weakened  by  yel- 
low fever  and  the  stringent  need  for  water,  and  the  material 
odds  were  all  against  him.  but  whether  the  Mexicans  fought  well 
or  ill,  the  action  of  the  admiral  was  notable. 
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Tlie  aegt  of  Chaiiesfeoci,  beginnmg  io  i86j  and  continiiiiig 
1S65,  is  TCfiebc  with  interest,  bat  the  subject  is  very-  controversial 
and  sotacwbat  aidetermiiute.  It  has  becfi  stated  that  the  iron- 
dad  fleet  conki  Iutc  gone  np  to  the  dty  at  any  time,  that 
cbaiactcr  of  the  obstmctio&s  were  such  that  they  would  aot  hi\ 
premtcd  the  fieet  passmg  throi^[h  the  lines ,  and  that  the  three, 
soccesstrc  centres  or  zones  ol  concentrated  hre  so  much  reli« 
upon  by  General  Ripl^,  could  also  have  been  success fulhl 
passed.  The  qaestion  in  that  case  b  what  would  the  fleet  hai 
done  when  it  arrived  off  Charleston  city.  The  batteries  would 
stiQ  have  been  in  existence  in  its  rear. 

Captain  John  Rodgers  of  the  Nai^y  expressed  his  opinion  on 
that  point  very  clearly  before  a  senate  committee  in  February 
1864,  "  Ordinarily  and  popularly,  to  take  a  place  means  to  take 
its  defenses.  General  GiUraore  was  forty-eight  days  on  Morris 
Island,  acting  against  Fort  Wagner,  with  some  lo.ooo  or  12,000 
men  against  a  garrison  of  about  1500,  more  or  less»  assisted  by 
the  monitors  and  by  artillery  which  e:ccited  the  wonder  of 
Europe.  .  *  .  He  took  the  place,  not  by  his  artillery  nor  by  his 
monitors,  but  by  making  military  approaches  and  threatening  to 
cut  off  their  means  of  escape  and  take  the  place  by  assault:  and 
when  he  took  it,  it  was  not  so  greatly  damaged  as  to  be 
untenable, 

"  Now,  if  General  Gillmore,  on  the  same  island,  assisted  by 
his  artillery  and  the  whole  force  of  monitors  in  forty-eight  (or 
fifty)  days,  could  not  capture  Fort  Wagner  alone  by  them,  it  is 
perfectly  certain  that  the  monitors  alone  can  never  take  the  much 
stronger  defenses  which  line  James  Island  and  Sullivan's  Island. 
In  going  up  to  Charleston  therefore,  he  would  have  to  run  by  the 
cicfenses.  and  leave  the  harbor,  so  far  as  they  constitute  the  com- 
mand of  it,  in  the  power  of  the  enemy;  and  when  he  got  up  to  the 
city  he  could  not  spare  a  single  man  from  his  monitors  even  if 
they  should  consent  to  receive  him;  and  if  he  burned  the  town. 
he  would  burn  it  over  the  heads  of  non-combatants,  women  and 
children,  while  the  men  who  defend  it  are  away  in  the  forts.  I 
should  be  reluctant  to  burn  a  house  over  a  woman's  and  child's 
head  because  her  husband  defied  me.  Dahlgren  if  he  burns 
Charleston,  will  be  called  a  savage  by  all  Europe,  and  after  the 
heat  of  the  combat  is  over  he  will  be  called  a  savage  by  our  own 
people.     But  there  are  obstructions  Jn  the  way  which  render 
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it  doubtful  whether  he  can  get  there,  and  if  he  goes  up  under  the 
guns  of  those  fortifications,  sticks  upon  the  obstructions,  and 
is  finally  driven  oflf  by  any  cause,  leaving  one  or  two  of  his  moni- 
tors there  within  their  power,  they  will  get  them  off,  repair  them, 
and  send  them  out  to  what  part  of  the  coast  they  please,  and 
give  a  new  character  to  the  war. 

"  The  wooden  blockade  will  be  mainly  at  an  end,  unlimited 
cotton  going  out,  and  unlimited  supplies  coming  in.  I  see  no 
good  to  compensate  for  that  risk,  except  it  be  in  satisfying  the 
national  mind  that  retributive  justice  has  been  done  against  the 
city  of  Charleston.  ...  In  a  word  I  do  not  think  the  game  is 
worth  the  candle.  Whether  these  reasons  operate  with  him,  1 
do  not  know,  they  would  with  me." 

Leaving  aside  alt  the  disputed  points  it  is  perfectly  certain 
that  the  fortifications  were  too  much  for  the  fleet  alone;  that 
the  landing  force  actually  engaged,  until  the  approach  of  Sher- 
man's army,  was  inadequate,  and  that  the  nature  of  the  country 
precluded  the  possibility  of  taking  the  city  and  works  by  a  flank 
march.  Could  a  sufficient  body  of  troops  have  operated  in  such 
manner  on  the  communications  of  the  line  of  defenses,  the  place 
must  have  fallen. 

One  other  engagement  between  ships  and  shore  defenses  will 
be  noticed,  not  for  its  value  as  a  study  which  is  very  great,  but 
from  the  notoriety  it  gained,  and  the  influence  it  had  upon  the 
character  of  coast  defenses.  The  one  referred  to  is  that  in  which 
the  Pompee  of  eighty  guns.  Sir  Sydney  Smith,  the  Hydra, 
thirty-eight  guns,  and  the  Aurora,  twenty-eight  guns,  engaged 
in  1806  for  a  considerable  time  a  small  two-gun  round  tower 
battery  placed  well  above  the  level  of  the  sea  at  Cape  Licosa. 
Tlie  Pompee  fought  at  anchor  at  a  range  of  800  yards  and  the 
other  two  vessels  fought  under  way.  The  battery  was  manned 
by  twenty'five  French  soldiers  commanded  by  a  Lieutenant,  a 
Corsican  relative  of  Napoleon's.  At  the  second  round  from  the 
battery  one  of  the  two  guns  was  dismounted  and  was  afterwards 
fired  resting  on  the  ground.  The  ships  nearly  exhausted  their 
ammunition.  The  Pompee  was  hulled  forty  times,  her  mizzen 
topmast  was  carried  away,  seven  were  killed  and  thirty  wounded. 
A  small  detachment  of  marines  supported  by  two  small  field 
pieces  went  ashore  and  the  work  capitulated. 

These  examples  taken  at  diflferent  periods,  illustrate  rather 
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fleeu  aad  §ottM  hare  tahca  place  in  the  past.  The  three  of 
AJgiera,  Soa  Joaa,  aad  Aczc;  are  a  few  <ascs,  wfaerein  the  fleet 
has  focceedcd  m^ess  the  lAmrmg  focrc  has  appeared.  There 
are  iuahj  *'^«^*  vha%  the  great  power  pcttscftsed  bj*  a  few  gmts 
with  weak  cover  ha$  nade  ixsdf  Mt.  As  a  snodcm  example  of 
this,  there  ts  the  tctj  recent  ooe  ol  the  bombardment  of  tfae 
fortificatioas  at  Santiago  de  Cafaa.  These  consisted  oi  fotir 
15  cm.  Hoetoria  B.  L.  lUAes,  several  machine  gims  and  a  few 
very  old  bronze  smooth  bore  gims  which  had  been  rifled  to  fire 
a  shell  of  aboiit  seven  indies,  and  five  muzzle  loading;  BT  mortars. 
The  works  were  constmcted  of  barrels  and  boxes  filled  with  con- 
crete reenforced  with  eardk  fonning  the  faces  of  the  forts — yet 
they  withstood  the  repeated  attacks  of  the  blockading^  sqnadroa 
which  for  the  greater  part  of  the  time  consisted  of  the  first-class 
battleships  Orcgoo,  lodiana,  Massachusetts  and  Iowa,  the 
armored  cniisers  New  York  and  Brooklyn,  with  the  additjcm 
at  other  times  of  the  protected  cruisers  Newark,  New  Orleans 
and  Marblehead,  the  auxiliary  steamers  Dixie,  Suwanee,  Vixen 
and  Gloucester.  It  is  true  that  none  of  the  bombardments  were 
expected  to  destroy  the  works  or  to  force  a  capitulation,  but  only 
to  harass  the  enemy  and  do  him  as  much  injury  as  possible. 
The  ranges  used  varied  from  2000  to  3000  yards,  and  with  the 
exception  of  knocking  one  gun  off  its  carriage;  temporarily  dis- 
abling another,  and  generally  burying  the  remainder  under  the 
earth  thrown  up  by  the  exploding  shells,  no  damage  was  done 
which  was  not  immediately  repaired. 


Wherever  there  has  been  anything  like  an  equality,  however 
established,  especially  in  the  personnel^  fortifications  have  had 
a  remarkable  history  of  success;  and  there  are  authentic 
accounts  other  than  those  given,  in  not  very  distant  times,  which 
are  almost  incredible,  tending  to  exhibit  the  remarkable  super- 
iority of  guns  on  shore.  In  such  cases  also  an  equality  in  the 
character  of  the  personnel  is  to  be  noted  as  well  as  the  fortui- 
tous placing  and  character  of  the  battery.  All  these  instances 
taken  with  the  known  reasons  have  induced  engineers  to  place 
coast  works,  whenever  possible,  so  that  they  shall  have  a  distinct 
command.  The  single  reason  before  stated  in  favor  of  low 
placed  batteries,  that  of  increasing  the  range  and  dangerous 
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£pace  through  ricochet  firing,  in  the  smooth  bore  era,  has  with 
modern  ordnance  a  parallel  now  in  the  desire  to  deUver  a  direct 
heavy  armor-piercing  blow, — but  up  to  certain  limits,  high  com- 
mand favors  that  as  well.  The  reasons  for  giving  high  com- 
mand to  guns  are  many,  and  have  regard  both  to  the  offensive 
and  defensive  character  of  the  work.  THe  target  offered  is 
greater  in  area,  there  are  more  chances  of  a  deck  hit  at  all 
ranges;  and  one  reason,  flowing  from  the  immunity  offered  by 
high  sites,  is  the  unrestricted  arc  of  fire  thus  secured.  The  most 
urgent  reasons,  however,  have  to  do  with  defense  and  the  secur- 
ity to  the  gun  detachments. 

The  naval  wars  of  recent  years  have  decisively  settled  the 
point  that  earthworks  are  the  very  best  cover.  Experiments,  in 
addition,  have  confirmed  the  results  of  experience.  Masonry 
has  had  its  day  and  the  expedient  of  facing  masonry  with  armor 
is  not  favorably  looked  upon  by  engineers,  although  the  rigid 
backing  offered  by  the  masonry  seems  to  increase  the  resisting 
powers  of  the  armor  applied  to  it.  It  is  doubtful  if  such  armor 
faced  batteries  will  ever  be  constructed  in  the  future,  though 
existing  casemates,  well  placed  according  to  modern  require- 
ments, may  be  utilized  in  that  manner.  Casemates  have  many 
objectionable  features  peculiar  to  that  form  of  battery;  the  re- 
stricted arc  of  fire  permitted  by  the  embrasures,  the  difficulty 
in  aiming,  the  accumulation  of  smoke  in  them,  the  limit  to 
elevation,  their  expense,  if  made  of  sufficient  resisting  powers, 
their  weakness  about  embrasures,  and  the  exposure  of  the 
chase  of  the  gun  during  the  entire  time  under  fire.  On 
commanding  sites  they  are  not  necessary.  In  places  where  such 
sites  are  not  available,  recourse  may  be  had  to  various  other 
methods  of  mounting  guns  under  cover.  Among  all  the  diflfer- 
ent  methods  proposed,  there  are  but  a  few  general  types.  Case- 
mates, turrets,  disappearing  mounts,  and  barbettes  with  or  with- 
out shields.  Turrets  are  open  to  the  same  objections  as  case- 
mates. They  have,  however,  the  advantages  of  an  all  around 
fire,  and  offer  the  most  complete  protection  to  the  gunners. 
The  fact  that  two  guns  mounted  in  one  turret  operates  to 
lessen  the  item  of  cost  as  compared  with  efficiency.  The  cost, 
however,  remains  enormous,  and  turrets  should  be  resorted  to 
only  when  no  other  method  can  possibly  be  made  available. 

At  a  time  when  heavy  guns  and  turrets  were  in  form,  a  Mr. 


$20 


THE  COAST   IN   WARFARE. 


Anderson,  C.  E.  stated  his  belief,  in  a  lecture  before  the  R. 
S.  1.,  "  That  the  Dover  turret  would  be  so  damaged  by  a  sf 
16"  shell  that  it  would  be  impossible  to  work  it  any  more.  The 
energjy  of  one  of  the  bolts  of  the  Inflexible  striking,  say  at  3000 
yards  range,  would  be  represented  by  the  whole  of  the  I>oircT 
turret,  which  weighs  750  tons,  rising  sixteen  feet  in  the  air.  1* 
it  conceivable  that  no  derangement  would  result  from  such  a 
blow?  " 

The  effect  of  a  blow  tipon  the  chase  of  a  turret  gun  delivered 
on  its  side,  tiirough  the  leverage,  in  putting  out  of  action  the  tur- 
ret and  guns  has  not  been  considered,  however.  Disappearing" 
mounts  are  of  many  different  descriptions,  and  present  many  dis- 
tinct advantages,  together  with  some  disadvantages.  The  prob- 
lem of  their  application  to  the  heaviest  ordnance  has  been  satis- 
factorily solved.  They  are  relatively  much  less  costJy  than  either 
casemates  or  turrets.  The  personnel  serving  them  is  as  per- 
fectly shielded  as  possible.  Tlie  gun  itself  is  only  exposed  for 
the  instant  of  firing,  and  they  are  applicable  to  all  sites.  Apart 
from  the  moment  the  gun  is  exposed,  the  only  target  offered 
is  a  horizontal  one,  completely  invisible  from  any  position  a 
ship  can  occupy,  and  in  conjunction  with  a  horizontal  shield  the 
gun  can  hardly  be  injured.  The  arc  of  fire  can  be  made  suffi- 
ciently wide,  and  any  elevation  desirable  can  be  used.  On  the 
other  hand,  guns  so  mounted  require  the  most  complete  appli- 
cation of  every  system  of  range  and  position  finding,  and  the 
utmost  nicety  and  precision  in  their  action.  Earthen  barbette 
batteries  possess  all  the  advantages  of  the  others  with  the  excep- 
tion that  the  gun  is  exposed  more  to  direct  hits  from  all  calibres 
of  guns,  and  on  low  sites  the  difficulty  in  the  way  of  covering 
the  gunners  ts  very  great,  but  by  applying  horizontal  covers, 
the  protection  is  considerable.  It  is  evident  that  the  great 
the  I.  V,  the  more  the  range  will  have  to  be  increased  in  ord 
to  obtain  even  a  hit  against  any  part  of  a  gun  so  mounted,  let 
alone  the  carriage  or  its  detachment.  With  an  angle  of  fall  of 
4"  the  shell,  or  projectile  of  any  kind,  would  strike  the  ground 
with  a  height  of  parapet  of  io\  at  a  distance  of  but  little  less  than 
144'  behind  the  parapet,  and  at  only  72'  from  the  crest  would 
the  projectile  pass  within  5'  of  the  platform  on  which  the  men 
are  stationed.  In  order  then,  to  obtain  any  serious  results 
agtinst  a  gim  so  mounted,  other  than  a  hit  on  the  muzzle  or 
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chase  of  the  gun,  or  the  weak  point  of  the  crest  the  ship  must 
remain  at  a  distance. 

It  will  be  interesting  to  note  a  few  figures  taken  from  a 
series  of  curves  designed  by  an  English  naval  officer  as  illus- 
trating the  value  of  high  sites  for  barbette  batteries.  The  gun 
was  a  27  C.  M.  (1Q.6")  French  B,  L.  gun.  The  shell  was  of 
476.2  pounds  weight,  the  i.  v.  having  been  1664  f.  s. 


Belg-bt  of  Batteiy. 

Hangre. 

Angle  of  Tall 

lOO' 

500  yards 

+4° 

1000     " 

+  1* 

1300     •' 

Horizontal 

3130     " 

—2° 

3030     - 

-+' 

200' 

1720  yards 

Horiiontal 

2640     " 

— 2° 

3170     •' 

—4' 

340' 

1 860  yards 

Horizontal 

2590     " 

—2" 

3350     " 

-4* 

For  a  battery  elevated  loo'  above  the  gun,  the  shell  fired  at  a 
range  of  500  yards  will  arrive  at  the  crest  with  an  angk  rising 
of  about  4". 

The  increase  in  velocities  and  flatness  of  trajectories  has  oper- 
ated in  some  ways  to  reduce  the  danger  to  be  feared  from 
shrapnel  fire.  In  the  first  place  in  order  to  be  effective  against 
such  a  work  the  shrapnel  must  burst  at  one  particular  instant 
before  and  over  the  parapet.  The  increased  velocity  has  mani- 
festly decreased  the  chances  for  such  a  burst,  which  was  always 
a  matter  of  great  uncertainty,  and  again,  borrowing  from  other 
English  experiments  and  writers,  the  results  of  experimental 
shrapnel  fi.re  with  H.  P.  B,  L,  rifles  give  angles  of  opening  for 
shiapnel  fired  from  a  12"  B.  L.  R.  at  2000  and  3000  yards  as 
4'  34',  and  4°  40*  respectively.  Taking  the  case  above  of  an  angle 
of  fall  on  arrival  at  tlie  crest  of  4',  which  could  only  be  the  case 
with  a  range  of  3170  yards  for  a  battery  elevated  200'  (this  for 
a  10.6'  gun,  however)  the  lower  branch  of  the  cone  of  dispersion 
would  have  an  angle  of  fall  or  drop  not  greater  than  say  4° +5* 
^9°  and  only  at  32  feet  inside  the  parapet  would  be  shot  pass 
within  5  feet  of  the  platform.    These  results  of  course  would 
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show  an  increase  or  decrease  in  proportion  to  the  initial  velodtj 
of  the  projectile.  By  the  proper  placing  of  such  an  earthen 
battery,  it  can  be  given  a  wide  arc  of  fire,  and  be  very  litde 
subjected  to  a  raking  fire.  The  thickness  of  earth  ncccsser)'  to 
keep  out  all  projectiles  and  to  prevent  the  craters  formed  by  the 
explosion  of  shells  in  the  parapet  from  destroying  the  crest  when 
the  slope  is  at  a  proper  angle,  is  variously  estimated  at  from  yjt 
to  70'.  Of  course  when  earth  is  at  hand  of  proper  quality'  no 
limit  is  placed  upon  the  thickness.  The  bombardments  of  Alex- 
andria and  of  our  own  war  furnished  all  the  data  needful  when 
combined  with  extensive  experiments  carried  out  in  Hngland 
and  elsewhere.  A  certain  kind  of  loam  or  crystalline  sand  seems 
to  oflfer  the  best  substances.  The  only  hits  upon  such  a  parapet 
that  are  supposed  to  be  effective  are  those  of  shell  exploding 
just  on  or  after  striking  the  crest  and  throwing  in  on  the  gun 
detachment  all  the  dirt  and  debris,  and  for  such  hits  the  flat 
trajectory  is  not  adapted,  as  it  tends  to  bring  the  effect  of  the 
shell  along  the  line  of  greatest  resistance. 

Concerning  penetrations  into  earth  works  Major  Clarke  says: 
"  Tables  of  penetration  into  earth  and  sand  have  found  their  way 
into  various  text  books  with  no  words  of  qualification.  It  i* 
hardly  too  much  to  assert  that  they  are  totally  misleading. 
Whatever  may  be  the  penetration  obtained  in  specially  con* 
strutted  butts,  or  arrived  at  by  calculation  open  to  objection,  it 
is  now  sufficiently  established,  that  parapets  of  earth  or  sand 
with  exterior  slopes,  will  not  hold  projectiles  so  as  to  enable 
them  to  penetrate  properly.  At  Alexandria,  the  penetrations 
judged  from  a  large  number  of  examples,  were  extremely  slight. 
The  shells  turned  up  at  once  and  eitlicr  ricochetted  high  over 
the  works,  or  were  stopped  and  lay  on  the  superior  slope  base 
to  the  front  A  16"  shell  from  the  Inflexible,  fired  at  under 
200Q  yards  range  was  stopped  after  penetrating  less  than  20'  of 
sand.  As  might  be  expected,  this  tendency  to  be  immediately 
deflected  is  still  more  marked  in  the  case  of  the  new  B.  L.  guns 
at  Eastbourne,  an  8"  B.  L.  Palliser  shell  fired  at  1193  yards  gave 
a  penetration  of  only  6'  into  a  loam  parapet  with  an  extreme 
slope  of  one  in  two.  At  Lydd,  the  effect  of  three  9.2"  B,  L. 
Palliser  shells  fired  at  lioo  yards  against  a  similar  parapet,  was 
almost  nil.'*  While  on  this  subject  it  is  well  to  recall  what 
Captain    Goodrich    has    to    say    concerning    the    earthworks. 
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as  what  he  has  said  has  exerted  a  powerful  influence  upon  the 
consideration  of  the  subject;  *' There  can  be  put  two  targets 
at  which  it  is  worth  while  to  direct  their  (vessel's)  fire.  The 
first  is  the  muzzle  of  any  gun  actually  served;  the  second 
is  any  building  known  or  believed  to  be  a  magazine  or  shell 
house  which  is  visible  above  the  parapet."  Rear  Admiral  Lord 
Charles  Beresford  says  regarding  the  action  at  Alexandria, 
especially  about  Fort  Mex:  "  A  barbette  fort  is  the  most  difficult 
one  to  hurt  because  to  hurt  it,  you  must  put  its  guns  out  of 
action,  and  where  you  have  only  a  gun  pointing  over  the  top  o( 
the  fort  you  have  to  put  your  shot  into  the  muzzle  of  that  gun 
to  put  it  out  of  action.  If  he  is  firing  at  you  all  the  time  it  rather 
disconcerts  your  aim,  and  your  shot  will  either  hit  the  parapet 
or  go  over  the  top." 

Apart  from  the  almost  universal  experience  in  the  Western 
rivers  of  our  vessels  when  engaged  with  high  placed  batteries, 
there  was  an  instructive  brush  which  has  been  widely  quoted, — 
that  at  Drury's  Bluff  on  the  James  River,  several  miles  below 
Richmond,  in  May,  i86s»  The  bluflf  was  about  200  feet  above  the 
river  and  the  batteries  mounted  three  Rodman  guns  (8")  bear- 
ing on  the  river,  commanding  a  long  reach  of  the  river,  in  which 
two  lines  of  obstructions  had  been  placed,— a  row  of  piles  and 
sunken  vessels.  The  Galena  and  a  monitor  anchored  within 
600  or  800  yards,  the  monitor  nearer  at  first,  but  she  had  to 
withdraw  to  a  position  where  her  guns  could  be  given  sufficient 
elevation.  The  three  wooden  gun-boats  anchored  at  1300  yards 
distance.  The  action  lasted  nearly  three  and  one  half  hours, 
at  the  end  of  which  time  the  ammunition  of  the  vessels  was 
exhausted.  The  Galena  suffered  severely,  both  in  her  hull  and 
in  losses  among  the  crew.  The  works  do  not  appear  to  have 
sufifered  but  slightly.  Of  course,  to  repeat,  there  are  many 
localities  which  do  not  afford  sites  favorable  for  earthworks 
with  command,  in  which  case  resort  must  be  had  to  other 
methods  of  mounting  and  cover. 

In  view  of  the  many  advantages  offered  by  the  disappearing 
system,  turrets  should  only  be  resorted  to  where  no  other 
possible  method  can  be  used.  Where  a  work  is  required  to  be 
built  on  a  low  site,  surrounded  by  water,  or  where  it  is  thought 
necessary  to  place  a  work  even  where  the  site  is  under  water, 
no  other  form  of  fortification  seems  available.     One  drawback 
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to  a  high  sice  is  the  dead  angle  in  the  space  in  range  nearest  the 
gun,  because  when  the  height  of  parapet  is  increased  to  iurtber 
protect  the  gun  and  detachment^  this  dead  ang^le  beoKnes 
greater  as  the  depression  of  the  gun  is  more  restricted,  la 
positions  where  the  channel  leads  at  some  distance  from  the 
height  upon  which  the  battery  is  placed,  it  can  be  disregarded. 
Where  the  water  is  deep  under  the  battery,  the  situation  requires 
the  careful  consideration  of  the  engineer.  Where  the  surrotind- 
ings  are  such  that  a  low  piece  of  land  lies  between  the  foot  oi 
the  height  and  the  water,  the  engineer  must  carefully  weigh  the 
relative  advantages  existing  between  a  high  battery  well  with- 
drawn or  a  loAV  battery  further  advanced. 

Concerning  the  question  as  to  whether  the  guns  should  be 
grouped  or  dispersed  in  coast  defenses,  the  modern  practice  is 
to  separate  them  to  such  an  extent  that  their  mutual  support  is 
not  endangered.  Heretofore,  questions  of  economy  and  the 
security  of  the  garrison  against  a  land  attack  or  a  coup-de- 
main,  have  kept  the  guns  concentrated  in  the  neighborhood  of 
a  keep  or  redoubt.  Now,  by  dispersion  within  the  limits  of 
mutual  support,  the  important  feature  of  invisibility  is  en- 
chanced;  the  injury  of  one  battery  does  not  entail  disaster  to 
another,  and  improvements  in  communication,  observation,  and 
range  finding  together  with  the  accuracy  of  modern  ordnance 
have  neutralized  all  the  advantages  which  were  formerly  secured 
through  concentration  of  material.  The  smoke  of  one  battery 
does  not  mask  another  battery  or  reveal  its  position.  Tlie  dis- 
persion of  the  batteries  also  favors  cross  fire,  and  a  vessel  may 
find  it  impossible  to  take  an  advantageous  tactical  position,  for 
when  end  on  to  one  battery  it  may  find  others  engaging  it  on  its 
broadsides.  If  the  muzzles  of  some  of  its  guns  are  presented  to 
one  battery,  forming  the  minimum  target,  others  may  be  expos- 
ing their  chases  to  damage  from  another  battery.  In  regard  to 
the  importance  of  invisibility  for  gun  mounting  in  shore  batter- 
ies, one  British  official  report  concerning  the  Alexandria  bom- 
bardment states  that,  "  One  rifled  gun  in  the  hospital  earthwork 
which  it  was  impossible  to  dismount,  being  invisible  from  the 
ship,  did  us  great  damage."  Captain  Goodrich  also  states 
that  the  British  gunners  were  greatly  aided  in  their  pointing  by 
the  contrast  between  the  black  muzzles  of  the  Egyptians'  guns 
and  the  light  color  of  their  masonry  parapets. 
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Speaking  of  this  feature  of  placing  of  batteries,  it  is  authori- 
tatively stated  that  the  MalakofF  battery  gained  greatly  in  effi- 
ciency after  the  tower  which  gave  it  its  name  had  been  reduced  to 
a  shapeless  mass.  While  it  existed,  it  was  a  mark  for  aim  and 
a  constant  danger  to  the  battery  beneath. 

The  tactical  discussions  as  to  the  influence  of  smokeless  pow- 
der in  future  engagements,  whether  the  attack  or  the  defense 
•will  be  most  benefited,  while  interesting,  hardly  seems  to  be 
pertinent  as  between  ships  and  forts.  Whether  the  ships  wili 
or  will  not  be  benefited  by  its  use  is  also  unimportant  in  view 
of  the  immense  advantages  conferred  on  the  passive  defenses. 
If  all  the  means  tending  to  the  masking  of  shore  defenses  are 
utilized,  we  now  have  the  assurance  in  using  smokeless  powder 
that  shore  guns  can  remain  absolutely  invisible  from  ships. 
General  Sir  Evelyn  Wood  in  reporting  on  experiments  made  to 
test  this  fact  says  that  after  a  battery  had  been  firing  a  long  time 
rapidly  with  cordite,  that  it  was  absolutely  impossible  to  locate 
it  at  a  distance  of  a  mile  and  a  half. 

In  placing  batteries,  then,  the  engineer  is  governed  by  certain 
conditions;  they  should  be  dispersed;  the  fire  intended  for  one 
battery  should  not  reach  anotlier;  the  guns  in  each  battery 
should  be  so  placed  that  the  chances  of  a.  raking  hit  are  min- 
imized. These  results  are  accomplished  from  a  knowledge  of 
what  positions  ships  must  take,  and  protection  is  further 
offered  by  traverses  which  equally  prevent  injury  to  one  gun  in- 
volving others.  It  is  not  deemed  advisable  or  necessary  to  give 
seacoast  batteries  much  passive  protection  from  land  attempts. 
There  is  a  danger  in  closing  such  works  to  the  rear  in 
confining  the  explosive  effect  of  shells  falh'ng  within  them  to 
the  locality  where  they  produce  the  most  damage,  and  they 
should  be  allowed  free  passage  to  the  rear. 

The  defenses  against  land  attack  upon  isolated  batteries  are 
best  in  the  hands  of  infantry  and  light  artillery  armed  with  the 
magazine  rifle  and  machine  guns. 

When  engineers  have  the  problem  of  protecting  or  fortifying 
a  particular  harbor  before  them,  they  have  first  to  consider  the 
probable  magnitude  of  any  attack  that  may  be  made  upon  it. 
Certain  places  are  of  sufficient  strategic  or  even  intrinsic  im- 
portance to  warrant  perhaps  the  assumption  that  a  large  portion 
of  the  maritime  resources  of  any  probable  or  possible  enemy  may 
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be  liable  to  be  brought  against  it.  Again  tiiere  are  places  wbere 
it  is  equally  certain  that  the  enemy  would  not  send  a  man  to  do 
a  boy's  work.  Having  determined  such  matters  satisfactorily, 
it  becomes  necessary  from  a  study  of  foreign  navies  and  the 
water  front  of  approach,  to  estimate  as  accurately  as  may  be,  the 
gun  strength  that  may  be  used  in  the  siege  by  a  fleet,  as  a  basis 
of  calculation  of  the  gun  strength  to  be  supplied  to  the  place. 
At  this  point  the  widest  divergencies  of  opinion  may  be  found 
amongst  engineers,  and  such  must  of  necessity  be  the  case. 

From  the  intelligent  study  of  past  engagements  in  which  fleeti 
and   fortifications   have   figured,   the   estimates    have   varied  in 
diiFerent  times  according  as  the  estimation  in  which  fortifications 
have  been  held.     At  one  period  it  was  generally  thoug^ht  in  this 
country  that  the  defense  is  equal  to  the  attack  in   tlie  ratio  of 
one  to  two,  though  it  has  been  contended  that  it  should  be  one 
to  one.     It  was  a  common  saying  a  hundred  years  ago  along 
the  shores  of  France,  that  one  gun  ashore  was  equal  to  three 
four  afloat.     Beyond  this,  every  ratio  has  been  advocated 
to  one  to  fifty.     Of  course  the  natural  features  of  harbors  con- 
ducing to  greater  or  less  ease  of  defense  have  an   important 
bearing.    Another  point  of  divergence  is  related  to  the  same 
question  but  has  to  do  with  the  calibers  of  guns  on  shore.    In 
this  country  the  practice,  so  far  as  known,  on  which  our  system 
is  based,  is  that  the  guns  should  be  the  equal  in  calibre  and  power 
to  those  to  be  brought  against  them,  or  of  power  sufficient  to 
master  the  thickest  armor.     Such  is  the  general  practice,  but 
it  is  ably  and  intelligently  argued  on  the  other  side  that  there 
is  no  need  to  follow  such  a  system,  any  more  than  it  is  desirable 
to  reproduce  on  shore  the  features  of  battleships  in  costly  armor- 
faced  batteries. 

A  distinguished  American  engineer  no"l  long  since  in 
a  close  analysis  of  coast  defenses,  in  their  relation  to  expensi 
examined  into  the  best  means  of  investing  a  limited  sum  of 
money  for  the  defense  of  one  position.  He  rightly  conclud' 
that  for  a  million  dollars  the  better  investment  would  be 
submarine  mines,  operating  casemates,  cable  shafts  nd  gallerii 
mortar  batteries,  lifts,  and  disappearing  gun  batteries,  than 
a  turret  for  two  no  ton  guns;  and  that  it  would  be  better  than 
the  turret  and  the  two  guns,  to  provide  the  equivalent  which 
would  be  represented  by  thirty-two  12"  rifled  mortars. 
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rifles,  one  mounted  on  a  lift  and  five  on  disappearing  carriages 
behind  substantial  earth  parapets,  and  an  effective  system  of 
mines,  with  casemates,  cable  galleries,  etc. 

In  pursuance  of  our  present  scheme  of  fortifications,  it  would 
seem  that  following  the  expressed  intention  of  navies  not  to 
mount  any  longer  the  heaviest  ordnance,  the  question  of  the 
heaviest  guns  in  this  country  has  for  the  present  lapsed,  it  being 
understood  that  no  g^n  heavier  than  12"  is  contemplated.  On 
the  same  subject  one  of  the  ablest  of  English  writers  gives  as 
his  opinion  that:  "  A  couple  of  well  placed  earthn  barbette  batter- 
ies containing  a  dozen  rapid-fire  guns  might  do  more  for  the 
defense  of  any  given  position  than  the  most  approved  casemated 
battery  or  turret  mounting  80  or  100  ton  g^ns." 

[To  be  continued  in  the  next  number.] 
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ORDNANCE  AND  ARMOR. 

(A  paper  read  at  the  War  College  in  August,  1900.) 

By  Professor  Philip  R.  Alger,  U.  S.  Navy. 


Ordnaiice  may  be  conveniently  discussed  under  the  four  head- 
ings of  The  Gun.  Gun  Mountings,  Powder,  Projectiles. 

No  change  has  been  made  for  many  years  in  either  the  mater- 
ial or  the  general  method  of  manufacture  of  guns.  Larger 
steel  forgings,  of  higher  characteristics,  and  at  lower  prices  are 
to  be  bad  today  than  were  available  a  few  years  ago,  but  the 
guns  of  the  Atlanta,  Boston  and  Chicago,  designed  in  1881  and 
18831  do  not  diflfer  in  any  essential  from  those  designed  two  years 
ago  for  ships  whose  construction  has  just  begun. 

Progress,  as  far  as  the  gun  itself  is  concerned,  has  been  in 
the  direction  of  greater  power  and  greater  rapidity  of  fire.  The 
first  of  these  has  come  from  better  powder  and  larger  powder 
charges,  and  the  second,  primarily,  from  gradual  improvements 
in  the  details  of  breech  mechanisms — neither  has  resulted  from 
any  radical  change  of  system. 

Considering  power  first.  Until  two  years  ago,  all  our  guns 
were  designed  with  chambers  of  a  size  to  take  a  brown  powder 
charge  of  half  the  projectile  weight,  which  gave  from  2,000  to 
2,150  f.  s.  muzzle  velocity,  according  to  the  length  of  the  bore, 
while  the  use  of  smokeless  powder  in  the  same  guns  added  some 
300  f.  s.  to  the  velocity,  without  increase  of  chamber  pressure. 
It  was  not  inability  to  increase  the  power  of  our  guns  that  held 
them  stationary  for  so  many  years.  In  a  paper  read  here  four 
years  ago  I  stated  that  the  power  of  any  caliber  could  be  in- 
definitely increased  at  the  cost  of  the  extra  weight  involved  in 
having  a  larger  chamber  to  hold  a  larger  powder  charge,  and 
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a  longer  bore  to  coastline  h  itL  It  was  the  disadvantage  ol 
greater  weight  and  cost  of  the  powder  charge  that  made  it  secra 
inexpedient  to  advance  in  dm  direction.  But  the  successful 
development  of  smokeless  powders  largely  obviated  thb  objec- 
tion, and  an  increase  of  power  having  been  decided  on.  it  was 
wisely  determined  to  take  a  long  step  at  once  instead  of  tryi 
to  advance  by  slow  degress.  The  new  guns,  therefore,  were 
designed  to  give  3,000  f.  s.  tawule  velocity,  their  smokek 
powder  charges  being  of  nearly  as  great  weight  as  were  the 
broi^'n  powder  charges  formerly  used  by  the  same  calibers;  and 
they  have  actually  given  this,  and  even  higher  velocities,  on  the 
Proving  Ground.  To  appreciate  what  this  means,  it  must  be 
realized  that  the  muzzle  energy  of  the  new  guns  is  two  and  a 
quarter  times  what  the  old  designs  of  the  same  caliber  developed 
with  brown  powder,  and  from  sixty  to  seventy  per  cent  greater 
than  that  given  by  the  old  designs  w^hen  they  used  smokeli 
powder. 

The  new  I2*inch  gvm  is  as  long  as  the  old  13-inch  and 
muzzle  energy  is  greater,  but,  with  its  mounting,  it  vpeighs  nine- 
teen tons  less  and  its  ammunition  weighs  about  400  lbs.  less  per 
round.  Supposing  an  allowance  of  100  rounds  per  gun,  we  have 
greater  armor  penetration  and  a  much  flatter  trajectory 
thirty-seven  tons  less  weight. 

The  question,  then,  naturally  arises,  why  not  continue  further 
in  the  same  direction?  Having  replaced  a  i3Tinch  gun  by  a 
higher  powered  12-inch,  why  not  replace  the  latter  by  a  still 
higher  powered  lo-inch  gun?  We  can  make  a  lo-inch  gun  of 
as  great  energy  as  the  latest  I2*inch  and  yet  save  weight  on  the 
total  installation.  It  would  require  4,000  f.  s.  muzzle  velocit 
but  this  can  be  attained,  I  have  no  doubt.  In  fact,  we  have  see 
exactly  this  same  line  of  advance  followed  in  the  development 
of  the  modern  small  arm.  From  the  days  when  the  caliber 
was  nearly  an  inch,  till  the  present  time  when  6.5  mm.  (about  H 
inch)  is  generally  held  to  be  the  most  advantageous  size,  pro- 
gress has  consisted  in  a  constant  decrease  of  caliber  witliout 
any  corresponding  decrease  of  chamber  volume,  the  result  being 
a  gradual  increase  of  muzzle  velocity.  The  bullet  of  the  45- 
caliber  weighs  four  times  that  of  the  6  mm,  rifle,  but  the  cart- 
ridge case  of  the  tatter  is  almost  as  targe  as  that  of  the  former, 
and  muzzle  velocity  has  been  increased  from  1,200  to 
2,600  f.  s. 
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There  is  an  important  difference  between  the  two  cases,  how- 
ever. Flatness  of  trajectory  is  equally  of  value  in  fighting 
between  ships  at  sea  and  between  men  on  shore,  on  account  of 
the  resulting  increased  danger  space.  Reduction  of  weight  per 
round  of  ammunition,  while  most  important  to  the  soldier,  is 
still  of  great  advantage  on  the  war  vessel.  But  the  one  disad- 
vantage of  the  small  caliber,  its  less  destructive  effect,  tells 
against  it  in  naval  warfare  far  more  than  in  land  fighting.  Man 
is  so  highly  organized  an  animal  that,  as  a  rule,  any  wound  will 
put  him  out  of  action,  but  a  ship  may  be  pierced  through  and 
through  without  having  either  its  offensive  or  defensive  powers 
materially  reduced.  In  a  battle,  the  more  men  wounded,  how- 
ever slightly,  the  sooner  is  victory  won;  when  a  great  ship 
is  the  object  of  attack,  it  is  most  important  that  each  blow  suc- 
cessfully landed  shall  produce  a  serious  destructive  effect.  The 
widespread  efifects  of  the  large  caliber  shell  are  needed  to  pro- 
duce decisive  results.  If  rapidity  of  fire  were  inversely  propor- 
tional to  weight  of  projectile,  the  process  of  reducing  caliber 
could  be  advantageously  extended  much  further  than  it  now  can 
be,  but  there  is  practically  little  diflference  between  the  rates  of 
fire  of  the  lo,  12,  and  13-inch  calibers,  and  while  a  great  deal  of 
weight  would  be  saved  by  substituting  a  lo-inch  gun  of  equal 
power  for  a  13-inch,  the  decrease  of  projectile  weight  from  1,100 
to  500  lbs.  would  not  be  compensated  for  by  any  material  in- 
crease in  the  rate  of  fire,  and  the  slight  increase  in  the  percentage 
of  hits  resulting  from  the  flatter  trajectory  of  the  smaller  caliber 
would  by  no  means  make  up  for  the  vastly  greater  destructive 
effect  of  the  larger  shell.  In  the  small-arm  and  machine-gun 
field,  where  it  is  really  better  to  wound  a  man  than  to  kill  him, 
and  where  any  man  who  is  hit,  whether  by  a  small  or  by  a  large 
bullet,  is  almost  certainly  put  out  of  action  for  the  time  being, 
the  greater  percentage  of  hits  due  to  the  flatter  trajectory  is 
important,  and  the  increase  in  the  number  of  rounds  carried  by 
the  soldier,  due  to  their  less  weight,  is  a  decisive  reason  in  favor 
of  the  smallest  practicable  caliber.  In  the  field  of  heavy  naval 
gMns,  the  destructive  effect  of  each  projectile  become  a  matter 
of  great  importance,  and  this  consideration  puts  a  limit  to  advan- 
tageous reduction  in  caliber.  For  a  long  time  I  was  an  advocate 
of  retaining  the  13-inch  gun  for  our  battleships,  I  am  now 
inclined  to  think  that  the  reduction  in  caliber  to  i2'inch  is,  on 
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the  whole,  advantageous,  but  1  think  it  would  be  going  entirely 
too  far  to  make  the  lo-inch  the  largest  naval  gun. 

Considering  next  "  rapidity  of  fire."  As  already  stated,  so 
far  as  the  gun  itself  is  concerned,  the  increased  rate  of  fire  from 
the  more  recent  heavy  guns  has  been  brought  about  entirely  by 
improvements  in  breech  mechanisms.  Of  course,  smokeless 
powder  is  the  greatest  of  all  the  factors  that  tend  to  rapid  fire 
under  service  conditions,  and  next  to  this  comes  skill  in  rapid 
pointing,  but  I  refer  rather  to  rapidity  of  unaimed  fire,  which 
depends  entirely  upon  the  "  loading  interval,"  or  the  time  from 
one  discharge  till  the  gun  is  again  loaded  and  primed.  The 
automatic  principle,  whereby  a  portion  of  the  energy  of  each  fire 
is  used  to  reload  and  fire  again,  has  been  extended  from  the 
machine-gun  caliber  to  the  6  pdr.,  and  even  to  the  14  pdr,»  but 
the  I  pdr.,  with  its  250  shots  a  minute,  seems  to  be  the  limit  di 
its  really  advantageous  employment.  This  system  results  in 
a  stream  of  projectiles  tfiat  can  be  directed  much  as  is  water 
from  a  faosCt  but  as  the  weight  and  cost  of  ammunition  increase 
with  increase  of  caliber,  it  becomes  more  and  more  important 
to  make  each  separate  shot  an  aimed  one.  Moreover,  as  the 
weight  of  the  ammunition  increases,  automatic  loading  becomes 
too  violent  for  safety  and  efficiency. 

The  semi-automatic  system,  in  which  the  force  of  each  dis- 
charge opens  the  breech  and  at  the  same  time  compresses  a 
spring  which,  when  set  free  by  the  act  of  loading  the  next  cart- 
ridge, again  closes  the  breech,  has  a  wider  range  of  usefulness. 
Applied  to  the  6  pdr.,  this  system  has  given  a  rate  of  fire  of  up- 
wards of  fifty  shots  a  minute,  and  although  of  less  value  as  cali- 
ber increases,  I  predict  that  its  use  will  he  extended  to  the  largest 
guns.  The  time  required  to  open  and  then  close  the  breech  of 
a  heavy  gun  fitted  with  our  usual  breech  mechanism  varies  from 
nine  or  ten  seconds  for  the  8-inch,  to  upwards  of  fifteen  seconds 
for  the  13-inch,  and  a  saving  of  this  time — possible  by  utilizin 
the  counter-recoil  to  open  and  also  to  store  up  power  for  closin 
the  breech — is  of  considerable  importance. 

One  of  the  greatest  aids  to  rapid  loading  is  fixed  ammunition, 
whereby  projectile  and  powder  charge  are  loaded  in  one  motion 
and  no  subsequent  priming  is  required;  but  this  becomes  im- 
practicable when  the  weight  of  a  complete  round  is  too  great  to 
be  readily  handled  by  a  single  man.    This  fact  limits  the  advao- 
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tageous  use  of  metallic  cartridge  cases  to  the  5-inch   caliber, 
whose  fixed  ammunition  weighs  nearly  100  lbs. 

With  the  6-inch,  and  still  more  with  the  higher  calibers,  sep- 
arate loadings  of  projectile  and  powder  charge  are  necessary, 
and  the  great  weight  of  the  cartridge  case  makes  its  use  unde- 
sirable. It  was  a  mistake  to  adopt  a  brass  cartridge  case  for 
the  6-inch  R.  F.  gun,  and  with  the  new  6-inch  and  even  with  the 
new  high  power  5-inch  guns  we  are  going  back  to  the  old  fash- 
ioned cartridge  bag.  The  brass  cartridge  case  had  two  advan- 
tages, even  where  fixed  ammunition  could  not  be  used:  ist 
It  was  an  efficient  gas  check  separate  from  the  breech  mech- 
anism itself,  and  so  the  latter  required  no  great  force  to  open 
it  and  could  be  rapidly  manipulated.  2nd.  It  carried  its  own 
primer  and  so  saved  the  time  required  for  extracting  the  fired 
primer  and  inserting  a  new  one  at  every  round.  On  the  other 
hand,  the  6- inch  case  weighed  thirty  pounds  by  itself  and  the  ex- 
tra weight  had  to  be  put  into  and  withdrawn  from  the  chamber  at 
each  round,  A  slight  improvement  in  the  gas  check  has  now 
enabled  us  to  use  what  are  called  rapid-fire  breech  mechanisms, 
which  open  or  close  by  a  single  sweep  of  the  hand,  on  6-inch. 
and  even  larger  guns  of  ordinary  type.  Moreover,  a  firing 
mechanism  has  been  devised  that  automatically  ejects  the  fired 
primer  as  the  breech  is  opened,  and  that  also  permits  repriming 
while  the  breech  is  open,  without  any  resulting  danger  of  a 
premature  explosion.  Tlius  we  are  now  able,  by  suppressing 
the  brass  cartridge  case,  not  only  to  make  a  great  saving  in  the 
weight  and  cost  of  the  6-inch  ammunition,  but  at  the  same  time 
to  slightly  increase  its  rate  of  fire. 

We  have  never  attempted  to  use  a  cartridge  case  with  calibers 
above  the  6-inch;  nevertheless,  the  reduction  of  the  loading  in- 
terval brought  about  by  improvements  in  their  breech  mechan- 
isms has  been  still  more  considerable  than  with  the  6-inch  gun. 

With  the  old  8-incIi.  at  least  nine  or  ten  seconds  per  round 
were  required  for  opening  and  closing  the  breech,  and  the  oper- 
ation of  priming  also  increased  the  loading  interval;  with  the 
latest  8-inch  breech  mechanism,  opening  and  closing,  are  much 
more  rapid,  and  the  priming  is  done  while  the  shell  and  charge 
arc  being  located.  The  result  is  that  a  rate  of  unaimed  fire  of 
nearly  six  rounds  a  minute  has  been  attained  with  an  S-inch  gun 
at  the  Proving  ground.    When  it  comes  to  aimed  fire  under  ser- 
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vice  conditions,  of  course,  such  rapidity  is  out  of  the  que&tioiL 
One  welt-aimed  round  a  minute  would  be  very  good  for  the  8- 
inch  gun  of  present  service  type,  and  I  should  say  that  equal  skill 
might  give  pretty  nearly  two  rounds  a  minute  with  the  new  goa 
and  also  with  the  most  improved  electric  training  gear.  Perhaps 
It  would  be  safer,  however,  to  count  on  only  a  round  every  fony- 
five  seconds. 

The  latest  guns  of  caliber  above  the  8-inch  will  also  have 
less   loading   interval   than   the   present  ones,   due    to    an   im- 
portant improvement  in  breech  mechanisms,  which    has    been 
applied    to   all    calibers   from    the   4-inch    up,    but    which    has 
greater  advantages  as  the  caliber  increases.     I  refer  to  the  use  of 
a  breech  plug  that  has  more  than  half  its  surface  threaded,  thus 
allowing  a  decrease  in  length  of  screw  box,  with  notable  attend- 
ant  advantages.     The   method   of   doing   this   was    devised   by 
Mr.  Axel  Welin  and  was  acquired  by  the  Bureau  of  Ordnance 
from  Vickers  Sons  and  Maxim,  who  controlled  the  invention. 
Of  course,  if  three-quarters  of  the  surface  of  a  plug   can  be 
threaded  instead  of  one-half,  the  length  can  be  reduced  one- 
third  without  loss  of  strength.     The  result   is   that   some  six 
or  seven  inches  have  been  removed  from  the  breech  end  of  the 
12-inch  gun,  which  means,  first,  a  saving  in  weight  and  cost 
of    gun;    secondly,    a    lighter    and    more    easily    manipulated 
breech  block;  thirdly,  a  more  direct  lead  of  the  ammunition 
hoists   from  loading-room   to  breech,  and  less  space   to  lead 
through;  and  fourthly,  a  less  diameter  of  turret,  with  saving  of 
weight  and  cost  of  armor.     The  reduction  in  the  "  loading  inter- 
val," due  to  this  shortening  of  the  screw  box,  is  considerable, 
and  to  make  any  important  further  gain  we  must  apparently 
adopt  the  automatic  principle,  to  the  extent  of  using  the  f^ce 
of  the  discharge  to  open  and  afterwards  close  the  breech. 

Considerations  of  weight  of  breech-block  and  of  space  in  the 
turrets  will  probably  prevent  the  use  of  single  motion  breech 
closures  for  the  larger  calibers,  and  some  modification  of  the  au- 
tomaiic  system  must  be  relied  upon  to  increase  the  rate  of  fire 
of  the  lO'inch  and  12-inch  guns.  Furthermore,  it  must 
be  remembered  that  the  automatic  operation  of  the  breech 
mechanism  will  result  in  other  important  advantages  besides  the 
reduction  of  the  loading  interval;  it  will  reduce  the  number  of 
men  required  for  working  the  guns  and  it  furnishes  a  perfect 


I 


I 


ORDNANCE   AND    ARMOR. 


535 


protection  against  the  dangers  of  hang  fires,  since  the  breech 
cannot  open  until  the  powder  charge  has  exploded  and  caused 
the  gun  to  recoil. 

To  sum  up,  then,  in  regard  to  the  gun,  we  have  in  the  last  few 
years  increased  the  power  of  our  guns  so  that  we  can  now  use  a 
i2-inch  instead  of  a  13-inch  as  the  largest  gun  of  our  battleships, 
and  we  have  at  the  same  time  increased  the  danger  space  of  all 
our  guns,  so  that  we  are  less  dependent  upon  knowledge  of  dis- 
tance for  accurate  gunfire  than  ever  before.  We  have  also 
increased  rapidity  of  fire  by  minimizing  the  loading  interval, 
the  gain  being  great  for  small  guns,  and  though  as  yet  small  for 
the  larger  ones,  sure  of  being  made  greater  by  the  extension  to 
them  of  the  same  principles  as  have  been  successfully  applied 
to  the  small  guns.  It  is  still  true,  however,  as  I  said  four  years 
ago,  that  *'  rapidity  of  fire  with  heavy  guns  depends  far  more 
upon  the  skill  to  be  acquired  by  constant  practice  than  it  does 
upon  further  perfection  of  mechanical  details.*'  Nothing  but 
constant  practice  can  give  that  perfect  command  of  the  loading 
and  pointing  mechanism,  which,  far  more  than  anything  else, 
will  give  rapid  and  accurate  fire. 

Coming  next  to  the  general  subject  of  gun  mountings.  The 
most  important  recent  development  in  this  field  has  been  the 
successful  use  of  electricity  for  manipulating  the  heavy  guns. 
The  great  advantages  of  this  form  of  power  for  use  on  shipboard 
are  well  known — the  doing  away  with  the  heat  and  danger  of 
steam  pipes,  the  ease  and  simplicity  of  the  means  of  transmission 
by  wire,  and  the  facility  of  control  would  long  ago  have  insured 
the  exclusive  use  of  electric  power  for  working  heavy  guns,  had 
it  not  been  for  a  general  feeling  that  it  was  unreliable.  Frequent 
failures  of  electrical  appliances  on  board  ship,  and  the  usual 
difficulty  of  quickly  locating  such  failures  made  people  hesitate 
to  rely  entirely  for  electric  power  for  so  important  a  thing  as 
the  operation  of  the  main  battery  of  a  battleship.  But  better 
apparatus,  resulting  from  vastly  greater  experience  on  the  part 
of  the  manufacturers  of  electrical  appliances,  better  installation, 
resulting  from  our  own  greater  experience,  and  above  all,  great- 
er knowledge  and  practical  experience  on  the  part  of  both  offi- 
cers and  men,  have  removed  all  the  serious  disadvantages,  and  in 
future  installation  of  heavy  guns  we  shall  realize  the  great 
advantages  that  flow   from  the  use   of  electric  power.     More 


536 


ORDNANCE  AND   ARMOR. 


accurate,  as  well  as  more  rapid  piointing  will  be  (he  result,  wtuk 
the  danger  of  hostile  fire  putting  a  turret  out  of  action  will  be 
greatly  lessened.  Hand  elevation^  rendered  possible  by  the  use 
of  the  gun  slide  balanced  on  knife  edges,  limits  the  necessity  ol 
power,  and  the  use  of  wires  instead  of  pipes  for  transmttttng 
the  required  power,  reduces  the  risk  of  its  being  cut  off,  besides 
making  it  much  easier  to  repair  a  break,  if  one  occurs. 

It  has  taken  many  years,  but  at  last  we  have  reached  the  point 
of  ceasing  altogetlier  to  manufacture  gun  powder,  except  fof 
shell  charges  and  saluting,  and  while  large  quantities  of  brown 
powder  are  still  on  hand  and  must  be  expended  in  target  prac- 
tice, all  new  ships  have  a  full  outfit  of  smokeless  powder,  and  the 
old  ships  are  gradually  being  supplied  with  it.  It  would  be  diffi- 
cult to  over-state  the  importance  of  this  change.  Independent 
of  its  great  advantages  from  a  tactical  standpoint,  it  has  added 
immensely  to  the  power  of  our  guns;  it  has  simplified  the 
loading  operations  by  the  absence  of  the  solid  residue  which 
resulted  from  the  combustion  of  gun  powder;  and  it  enables  us 
for  the  first  time  to  really  attain  under  service  conditions  a  rate 
of  fire  approaching  that  which  has  been  reached  on  the  Proving 
Ground. 

Our  smokeless  powder  is  a  pure  colloid  produced  by  the 
action  of  ether  and  alcohol  on  soluble  gun  cotton.  The  Nav) 
owes  this  smokeless  powder  to  Lt.  Bernadou,  who  with  the  full 
cooperation  of  Capt.  Converse,  then  in  command  of  the  Tor- 
pedo Station,  developed  its  manufacture  from  beginning  to  en 
He  succeeded  in  making  a  gun  cotton  which  we  call  pyrocetl 
lose,  which  while  containing  about  12.4  per  cent  of  nitrogen, 
is  yet  wholly  soluble,  and,  when  acted  upon  by  ether  and  alcohol, 
becomes  a  very  tough  and  homogeneous  colloid  which  can  be 
relied  upon  to  burn  progressively  even  under  very  great  pres- 
sure. One  of  the  troubles  with  brown  powder  is  that  however 
dense  its  grain  are  made,  they  crumble  under  high  pressure, 
and  instead  of  burning  from  the  surface  and  so  developing  mod- 
erate and  safe  pressures,  sometimes  go  off  all  at  once,  as  it  were. 
producing  sudden  and  dangerous  rises  in  pressure.  To  this 
same  action  I  have  always  attributed  the  frequent  excessive^ 
pressures  resulting  in  several  cases  in  destruction  of  guns  and  ™ 
loss  of  life  to  the  gun  servants,  which  smokeless  powders  con- 
taining   nitroglycerine   have   given,     Excepting  where    insufll- 
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cient  experience  and  care  in  the  manufacture  have  resulted  in  the 
presence  of  considerable  insoluble  ^n  cotton,  mixed  with  the 
pyroceUulose>  we  have  never  to  my  knowledge,  bad  a  case  of 
sudden  and  excessive  rise  in  pressure,  and  we  have  never  had  an 
accident,  at  the  Proving  Ground,  with  our  smokeless  powder. 
The  principle  of  using  a  homogeneous  colloid,  containing  no 
foreign  substances  whatever,  has  certainly  been  justified  by 
results  thus  far. 

As  regards  projectiles,  I  can  see  but  one  important  step  in 
advance  that  has  been  taken  in  this  field  within  the  past  few 
years,  and  that  is  the  adoption  of  the  cap  to  increase  the  effec- 
tiveness of  armor  piercing  shell  against  hard  faced  armor. 

The  true  nature  of  this  valuable  improvement  is  little  known 
and  the  common  explanation  of  its  action  is,  in  my  opinion, 
without  any  validity  or  even  rational  foundation.  The  vag^e 
statement  that  the  cap  "  supports  "  the  point  of  the  shell  explains 
nothing,  and  to  say  that  the  soft  metal  of  the  cap  lubricates  the 
shell  point  and  so  helps  it  through  the  armor  seems  to  me  rather 
absurd-  The  real  explanation  of  the  action  of  the  cap  is  closely 
connected  with  that  of  the  great  resistance  of  the  hard  face  of 
modern  armor.  The  hard  face,  being  of  great  strength  and  of 
the  highest  elasticity,  prevents  the  localization  of  the  effect  of  an 
impact  upon  any  part  of  it.  Instead  of  yielding  only  at  the  point 
struck,  a  large  surrounding  area  comes  into  play,  and,  yielding 
elasticalty,  offers  a  great  and  increasing  resistance  to  the  im- 
pinging object.  Now  this  elastic  resistance,  much  greater  than 
any  force  produced  by  impact  upon  a  homogeneous  steel  plate, 
is  more  than  the  projectile  can  withstand;  the  shell  yields  at  its 
weakest  part,  and  the  crushing  action,  once  begun,  extends  till 
the  whole  projectile  is  smashed  into  fragments.  When  the  cap 
is  used,  the  bending  back,  almost  to  the  point  of  rupture,  of  the 
face  of  the  plate,  takes  place  while  the  projectile  is  piercing  its 
cap;  the  cap  is  destroyed,  but  the  shell  is  saved,  and  when,  still 
intact,  it  reaches  the  surface  of  the  armor,  it  finds  that  surface 
on  the  verge  of  yielding,  and  perhaps  actually  broken  through 
already,  just  at  the  point  of  impact:  the  projectile  is  able  to  pen- 
etrate the  already  weakened  hard  face  and  the  softer  body  of  the 
armor  is  comparatively  easy  to  perforate.  There  is  nothing 
in  this  action,  as  far  as  its  effectiveness  is  concerned,  which  at 
all  resembles  the  action  of  a  buffer.     If  the  cap  were  a  mere 
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buffer,  acting  to  slow  down  the  shell  and  so  lessen  the  shock  of 
its  impact,  we  could  attain  the  same  result  more  simply  by  reduc- 
ing the  initial  velocity,  but  actually  a  lower  velocity  of  impact 
seems  to  add  to  the  certainty  of  the  shell  being  shattered.  One 
curious  fact  tends  strongly  to  confirm  my  theory  of  the  cap's 
action.  If  a  capped  shell  be  fired  against  a  hard  faced  plate  with 
very  low  velocity  it  is  smashed  just  exactly  as  an  uncapped  shell 
would  be.  This  is  because  the  force  of  the  impact  is  insuffident 
to  materially  weaken  the  hard  face  while  the  cap  is  being  de- 
stroyed and  so  the  shell  point  finds  it,  not  on  the  verge  of  yield- 
ing, but  as  strong  and  resisting  as  ever.  Were  the  action  of  the 
cap  a  lubricating  one,  which  in  itself  is  inconceivable  to  me,  the 
fact  just  set  forth  would  want  an  explanation. 

The  manufacture  of  armor  was  revolutionized  by  the  discovery 
that  it  was  practicable  to  face  hardened  thick  steel  plates ;  the  in- 
vention of  the  shell  cap  has  come  near  to  restoring  the  former 
relations  of  armor  and  projectile.  To  say  that  the  cap  has  added 
20  per  cent  to  the  efficiency  of  the  armor  piercing  shell  is  to 
inadequately  represent  its  value,  it  has  done  more  than  this, 
it  has  brought  back  the  old  conditions,  an  increase  of  thick- 
ness of  plate  can  again  be  met  by  a  merely  corresponding  in- 
crease of  striking  velocity;  whereas  with  uncapped  shell  against 
hard  faced  armor,  a  slight  increase  of  thickness  of  the  laner 
had  to  be  met  either  by  an  increase  of  caliber  or  by  a  very  great 
increase  of  velocity.  In  my  opinion,  the  cap  should  be  used  oil 
all  shellj  not  on  armor  piercers  alone.  We  have  adopted, 
wisely,  I  think,  the  plan  of  making  our  common,  or  explosiw 
shell,  of  forged  steel,  having  some  armor  piercing  qualities, 
sacrificing  size  of  explosive  charge  for  the  purpose  of  extending 
their  field  of  effectiveness  to  cover  the  thinly  armored  porttoi 
of  an  enemy.  Such  shell  would  certainly  be  made  still  mof 
efficient,  if  capped,  and  the  cost  of  capping  is  so  small  as  t 
fully  warrant  its  being  made  universal  for  shell  of  4-inch  calJbei^ 
and  above. 

We  have  not  yet  put  loaded  A.  P.  shell  into  service,  but 
hope  we  soon  will.  It  seems  to  me  to  be  very  desirable  to  use 
bursting  charges  of  some  substance,  such  as  picric  acid,  jovite, 
or  fined  grained  smokeless  powder,  which,  by  the  action  of  the 
ordinary  percussion  fuse,  will  burst  the  armor  piercing  shell. 
This  action  is  not  detonation,  but  ignition  by  flame  from  the 
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fuse,  resulting  in  a  sufficiently  slow  development  of  pressure  to 
allow  the  shell  to  pass  through  any  armor  it  can  overcome  before 
bursting. 

Several  years  ago  we  fired  at  the  Proving  Ground,  a  lo-inch 
A.  P,  shell  loaded  with  jovite,  through  a  14-inch  Harveyized 
plate,  and  burst  it  behind  the  plate.  The  certainty  of  the  shell, 
if  it  gets  through  armor,  being  broken  into  pieces,  and  not  re- 
maining whole,  would  be  worth  a  good  deal,  even  if  the  explo- 
sion itself  was  of  little  violence. 

As  far  as  high-explosive  shell  are  concerned,  we  have  none 
in  the  service,  and  I  see  little  to  warrant  their  use.  To  get  good 
eflfect  a  high  explosive  shell  requires  a  fulminate  detonator  to 
be  associated  with  it;  such  shell  are  vastly  more  dangerous  to 
use;  and,  in  my  opinion,  but  little,  if  at  all,  more  effective  than 
powder  loaded  shell.  For  use  with  high  angle  fire  from  shore 
batteries,  the  high  explosive  shell  of  large  capacity  may  serve 
a  useful  purpose,  since  its  sphere  of  action  is  considerably  in- 
creased by  the  torpedo  effect  of  an  under-water  burst,  but  in  sea 
fighting,  the  flat  trajectory  needful  for  any  reasonable  chance  of 
hitting  renders  such  an  effect  impossible.  Recent  experience  in 
the  Soudan  and  in  South  Africa  has  certainty  not  tended  to  up- 
hold the  commonly  accepted  views  of  the  terribly  destructive 
eflfects  of  high  explosive  shell  when  fired  from  field  and  sieg« 
guns,  and,  personally,  I  believe  the  reports  of  the  effect  of  lyddite 
and  melanite  shell  in  English  and  French  tests  have  been  enor- 
mously exaggerated.  Such  shell  have  not  yet  been  used  in 
actual  naval  fighting,  but  I  have  no  confidence  in  their  effec- 
tiveness. Even  thin  armor  will  cause  the  detonator  to  explode 
the  shell  harmlessly  outside,  and  a  burst  inside,  while  producing 
a  somewhat  greater  explosive  shock  and  more  fragments  of  the 
shell,  will  be  less  likely  to  cause  fire,  and  1  think,  do  but  little 
more  harm  than  would  the  same  shell  if  bitrst  by  gunpowder. 
A  design  of  canister  for  the  4,  5  and  6-inch  guns  was  adopted 
some  two  years  ago,  and  I  suppose  these  projectiles  are  now 
being  issued  to  service.  While  primarily  for  use  against  exposed 
men  at  short  range,  they  may  prove  of  value  in  defense  against 
torpedo  boat  attack,  where  the  chance  of  a  hit  from  a  single  pro- 
jectile from  any  large  gun  is  very  small. 

We  have,  then,  four  classes  of  projectiles,  A.  P,  shell  for  use 
gainst  armor :  common  shell  for  use  against  unarmored,  or  very 
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thinly  armored  parts;  shrapnel  for  use  against  exposed  bodies 
men  at  a  distaDce;  and  canister  for  use  against  exposed 
of  men  at  close  range. 

Which  of  the  first  two  classes  would  better  be  used  in  a  lUTal 
action,  of  course,  depends  upon  the  type  of  our  opponents.  If 
unarmored  common  shell  alone  should  be  used,  with  the  proviso, 
that  what  we  generally  called  the  A.  P.  shell  of  the  minor  caliber 
R.  F.  guns  are  really  only  steel  common  shell  and  should  be  us«d 
even  against  torpedo  boats  as  the  small  cast  iron  shell  brealcj 
up  on  very  thin  plating.  If  armored,  the  question  what  kind  of 
shell  to  use  becomes  more  difficult.  Considering  that  either  th* 
10,  12  or  13-inch  forged  steel  common  shell  will  carry  their  burst- 
ing charges  through  at  least  6  inches  of  hard  faced  armor,  it  is 
seen  that  by  the  use  of  such  shell,  instead  of  A.  P.  shell,  we  add 
greatly  to  the  destructive  eflfect  of  a  hit  anywhere  except  on  the 
very  small  area  which  is  covered  by  thick  armor,  while,  on  the 
other  hand,  we  reduce  to  zero  the  effect  of  a  hit  on  this  thick 
armor.  This  seems  to  me  to  indicate  the  desirability  of  using 
both  classes  of  shell  from  the  heaviest  guns,  either  firing  them 
alternately,  or  using  the  common  shell  in  the  earlier  part  of  the 
action,  and  later  on,  when  range  is  shorter,  and  the  enemy's 
secondary  battery  has  presumably  been  wholly  or  partly  dis- 
abled, using  A.  P.  shell.  As  for  the  4,  5,  or  6-inch  grins,  if  wc 
use  common  shell  from  them,  we  restrict  their  area  of  destruc- 
tive effect  to  the  wholly  unarmored,  and  consequently  unimport- 
ant parts  of  the  enemy,  and  this  seems  to  me  to  indicate  A,  P| 
shell  as  best  suited  to  those  calibers.  If  we  have  8-inch  gu 
the  thickness  of  the  secondary  armor  of  our  opponent  must  be 
known  in  order  to  decide  whether  A.  P.  or  common  shell  art 
best,  if  this  armor  be  not  over  4  inches  thick,  common  shell  will 
probably  get  through  it  and  should  be  used,  otherwise  A.  P. 
shell.  This,  however,  is  all  on  the  supposition  that  the  enem; 
is  of  comparatively  recent  construction,  having  the  distribuil 
of  hard  faced  armor  now  usual.  If  of  old  style,  having  lit 
or  no  secondary  battery  armor,  common  shell  from  all  but 
heaviest  guns  should  be  the  rule,  and,  in  fact,  the  guiding  prin 
ciple  in  all  cases  should  be  to  use  whatever  will  be  most  effecti 
against  the  personnel  and  the  guns  of  our  opponent. 

As  to  a  naval  attack  on  shore  fortifications  I  assume  that 
such  an  attack  will  only  be  made  under  circumstances  which 
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render  it  essential  to  destroy,  or  at  least  to  silence  them  for  a 
period,  and  in  my  opinion  there  is  but  one  way  to  do  this.  That 
is  to  put  the  broadsides  of  the  ships  as  close  as  possible  to  the 
forts,  and  from  a  stationary  position,  to  overwhelm  them  by 
superior  weight  of  fire.  In  a  purely  naval  action,  the  better 
your  gunnery,  the  more  advantageous  it  is  to  you  to  keep  at 
long  range:  as  distance  decreases,  superiority  depends  more 
and  more  on  number  and  size  of  guns,  and  less  and  less  on 
marksmanship.  (I  assume,  of  course,  an  equal  morale  on  either 
side).  But  the  stationary  platform,  the  range  finding  facilities, 
and  other  conditions  which  obtain  in  fortifications,  are  the 
equivalent  of  an  enormous  superiority  in  marksmanship,  and  the 
only  way  to  balance  this,  is  to  get  so  close  that  every  shot  from 
your  own  guns  will  hit.  If  shore  guns  are  mounted  so  high 
above  the  water  that  they  cannot  be  effectively  reached  by  fire 
from  a  ship  at  short  range,  then  it  is  practically  impossible  to 
destroy  them,  and  nearly  as  impossible  to  render  them  tempor- 
arily innocuous.  If,  however,  they  can  be  reached  by  naval 
gunfire  from  short  range,  then,  it  seems  to  me,  the  quickest, 
surest,  and  on  the  whole  the  safest  way  of  attacking  them,  is 
by  going  as  close  as  possible,  and  getting  the  most  out  of  the 
ships  superior  weight  of  fire.  Within  looo  yards,  within  500 
yards  if  possible,  using  common  shell  from  the  heavy  guns, 
and  shrapnel  or  canister  from  some  at  least  of  the  medium 
guns,  the  machine  guns  in  the  tops  within  effective  range, 
it  seems  to  me  that  a  single  battleship  would  more  effectu- 
ally dispose  of  any  given  shore  battery  than  would  a  squadron 
steaming  back  and  forth  at  4,000  or  5,000  yards  range.  Even 
if  the  fort  be  too  high  to  be  commanded  by  any  guns  afloat,  the 
breaching  of  its  parapets,  necessary  for  its  destruction,  can  only 
be  accomplished  from  a  position  near  enough  to  insure  every 
heavy  shell  striking,  while  at  the  same  time  the  small  guns  will 
thus  be  most  effective  in  keeping  down  the  hostile  gunfire.  It 
is  in  breaching  fortifications,  if  anywhere,  that  high  explosive 
shell  would  be  of  great  use,  their  mining  power  being  two  or 
three  times  that  of  black  powder  shell.  In  this  connection  note 
that  there  will  be  great  advantage,  in  any  manoeuvering  wiihin 
range  of  hostile  forts,  to  use  as  far  as  possible  the  method  I  ad- 
vocated yesterday  for  ship  actions,  i.  e.,  to  steer  a  course  such 
that  the  bearing  of  the  fort  is  constant. 
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The  latest  armor,,  said  to  have  ao  per  cent  more  resisunce 
than  Harveyed  armor,  is  made  by  the  Krupp  process,  which, 
though  kept  secret,  may  at  least  be  said  to  be  merely  an  iroprore- 
ment  on  the  Harvey  process.  Instead  of  nxaking  the  plate  d 
steel  contaimn^  3  per  cent  of  nickel,  an  alloy  comainiog  not  only 
nickel,  but  also  a  small  percentage  of  chrome,  and  perhaps  also 
tungsten,  is  used;  the  face  of  the  plate  is  carbonized  by  some 
process  which  is  the  equivalent  of  cementation,  and  finalljr  tbe 
usual  cold  water  spray  is  used  to  chUl  the  surface.  The  result 
is  a  deeper  chill  than  is  ever  attained  by  the  Harvey  process,  aitii 
a  consequent  greater  surface  resistance,  tending  to  break  up  shdl 
which  strike  it.  Moreover,  there  is  less  cracking  under  shock 
or  perforation.  The  improvement,  however,  is  not  very  great 
The  so-called  increase  of  20  per  cent  in  resistance,  means  resst* 
ancc  to  uncapped  shell;  when  capped  shell  are  used  the  in- 
creased resistance  to  perforation  is  little  or  nothing. 

As  regards  the  use  of  armor  and  its  best  distribution,  it  should 
be  recognized  that  naval  victories  are  far  more  likely  to  result 
from  the  destruction  and  demoralization  of  an  oppotietit's  persoi 
nel  than  from  actual  injury  to  his  ships.  The  Chinese  bar 
ships  retreated  from  the  battle  of  the  Yaloo  utterly  defeat 
yet  neither  their  stability,  their  machinery,  nor  their  oflfensivi 
powers  had  been  seriously  affected;  at  Manila  Bay,  and  again 
at  Santiago  our  gunfire  did  not  injure  the  Spanish  ships  so  math 
as  it  did  their  crews,  and  except  for  the  fires  which  an  inefficienl 
and  demoralized  personnel  could  not  control,  the  material  would 
have  remained  practically  uninjured.  Armor,  in  fact,  was  de- 
vised as  a  means  of  protecting  the  personnel  from  the  effects  ot 
shell  fire,  and  in  so  far  as  this  end  has  been  lost  sight  of,  and 
attention  directed  mainly  to  the  protection  of  the  water  line  and 
motive  power,  an  error  has  been  made.  The  present  tendency 
to  thin  water  line  armor  and  devote  the  greater  part  of  available 
weight  to  protecting  the  guns  and  their  crews,  seems  to 
to  be  a  wise  return  to  first  principles.  It  is  useless  to  endeav< 
to  secure  complete  protection  for  anything;  the  heaviest  gum 
of  a  battleship  will  drive  their  armor  piercing  shell  through  any 
armor  yet  made  or  ever  likely  to  be  made  if  they  hit  nearly  nor- 
mal. The  most  that  can  be  asked  of  armor  is  that  it  shall  protect 
whatever  is  behind  it  from  anything  but  the  direct  hit  of  a  large 
caliber  projectile.    The  Maine  class  have  a  belt  tapering  from  1 1 
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10  7^  inches,  a  great  change  from  the  belt  of  the  Indiana,  the 
i4-inch  belt  of  the  Iowa,  and  the  i6>^  to  9>^-inch  belts  of  the 
Alabama  class.  Yet  I  think  even  a  further  reduction,  if  made 
for  the  purpose  of  adding  to  gun  protection  might  be  defended. 
What  is  wanted  is  to  entirely  exclude  any  explosive  shell  of 
sufficient  power  to  pierce  the  protective  deck  with  its  fragments ; 
to  keep  out  all  projectiles  except  those  of  the  largest  caliber 
striking  nearly  normal;  and  to  sufficiently  retard  the  latter  to 
prevent  them  from  getting  through  the  protective  deck.  The 
chance  of  hitting  the  belt  is  very  small;  only  about  %  as  great 
as  that  of  hitting  a  12-inch  emplacement  (turret  and  barbette), 
and  the  chance  of  a  normal  hit  on  the  belt  is  almost  nil.  At 
Santiago  there  were  but  three  hits  on  the  belts  of  the  Spanish 
ships,  out  of  9,500  shot  fired,  and  in  the  Belleisle  experiment, 
where  the  vertical  errors  were  much  less  than  they  would  be  in 
action,  and  where  double  the  usual  width  of  belt  was  exposed 
owing  to  light  draft,  there  were,  so  far  as  I  have  been  able  to 
learn,  only  about  15  hits  on  the  belt  out  of  over  1300  shot  fired. 
Consequently,  I  think  the  Maine's  9^-inch  at  the  water  line, 
with  water  excluding  material  behind  it,  and  with  a  protective 
deck  4  inches  thick  on  the  slope,  furnishes  ample  protection. 
The  following  are  the  approximate  armor  weights  ot  the  Maine 
class: 

Belt 785  tons 

12-inch  gun  protection 845 

Casemate    795 

Conning  and  signal  towers go 

*Protective  Deck 1039 
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From  which  it  will  be  seen  that  after  more  than  half  the  available 
weight  has  been  devoted  to  tlie  protection  of  buoyancy,  stability, 
and  motive  power,  the  remainder  is  approximately  halved  be- 
tween the  4  12-inch  and  the  16  6-inch  guns. 

As  regards  the  two  heavy  guns'  emplacements,  die  12-inch 
armor  seems  to  me  to  afford  reasonable  protection  except  In 


*  Thi3  is  total  weight  of  deck. 
weighs  about  ;  30  tons , 


The  suTBOr  plating  on  the  deck  only 
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one  respect.  I  think  the  port  plates  of  the  turrets,  which  are 
always  towards  the  enemy»  and  which  are  weakened  by  the  port 
holes,  need  further  strengthemng.  It  is  customary  to  make 
these  plates  slightly  thicker  than  the  others  in  the  turret,  and  in 
the  case  of  the  Maine  class,  while  the  rest  of  the  ttirret  armor 
IS  II  inches  the  port  plate  is  ta  inches  thick.  Moreover,  io  oar 
present  excellent  turret  design,  the  port  plate  is  slopioi;  so  that 
the  angle  of  impact  cannot  be  much  less  than  35°  in  any  case. 
Still,  considering  that  the  port  of  the  turret  must  always  be 
exposed  to  direct  fire,  while  the  rest  can  only  be  hit  from  tht 
unengaged  side,  and  considering  further  that  but  little  txtn 
weight  would  be  needed,  I  cannot  but  think  that  the  port  piatK 
should  be  made  much  thicker  than  is  the  present  practice- 
Especially  should  this  be  done  in  the  case  of  the  8-inch  turrets 
on  ships  carrying  them.  The  plans  under  consideration  for  the 
Pennsylvania  class  contemplate  about  the  same  belt  and  12-incli 
turret  armor,  and  also  provide  6-inch  turret  armor  with  6^-incli 
port  plates  for  the  8-inch  guns.  It  would  add  practically  noth- 
ing to  their  total  armor  weight,  and  would,  in  my  optaloo, 
greatly  increase  their  defensive  power  if  the  8-inch  turret  port 
plates  were  made  10^  inches  thick  instead  of  6j^  inches. 

As  regards  the  795  tons  of  armor  given  to  the  protection 
the  6-inch  guns  of  the  Maine  class,  it  is  to  be  noted  that  about 
half  of  this  is  used  to  cover  the  space  between  the  top  of  the  belt 
and  the  deck  upon  which  the  6-inch  guns  are  mounted.  This  is 
to  prevent  the  alleged  great  destructive  effect  upon  the  deck  of 
high  explosive  shell  if  allowed  to  freely  enter  the  space  beneath  it- 
It  seems  to  me  that  some  better  arrangement  could  be  made  thAn 
to  cover  with  armor  an  immense  space  which  contains  practi- 
cally nothing  of  importance.  The  smokestacks,  6-inch  ammuni* 
tion  hoists  and  anything  else  worth  protecting  could  be  directly 
armored  for  a  small  fraction  of  the  weight  now  used  in  covering 
the  whole  sidCt  and  I  would  advocate  an  entirely  different 
arrangement.  I  have  become  convinced  of  the  necessity  of  more 
complete  isolation  for  guns  than  we  have  tlius  far  ever  given 
them.  The  effect  of  a  single  heavy  shell  bursting  in  the  case- 
mate, might  well  be  to  put  out  of  action  every  gun  it  contains. 
I  used  to  think  that  traverses  were  sufficient  protection 
against  this,  and  that  the  advantages  of  a  comparatively  open 
battery  deck  with  free  communication  from  gun  to  gun  were 
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too  great  to  be  given  up.  Smokeless  powder  renders  central 
battery  control  mmch  less  important  than  formerly,  individual 
firing  must  practically  be  used  under  all  circumstances  of  action 
and,  furthermore,  we  have  had  recent  practical  lessons  as  to 
the  widespread  destruction  that  may  be  caused  by  the  explosion 
of  one  large  shell.  If  all  the  guns  are  in  pairs  in  turrets,  each 
with  enough  armor  to  give  it  safety  unless  directly  hit  by  a  heavy 
gun,  then  no  shell  can  do  more  than  put  one  pair  of  guns  out  of 
action,  and,  what  I  think  is  of  great  importance,  not  only  is 
material  damage  localized,  but  so  equally  is  moral  effect — each 
turret  will  go  on  fighting,  independent  of  and  even  quite  ignorant 
of  the  destruction  which  may  have  visited  the  others.  In  the 
Pennsylvania  class  it  is  now  proposed  to  expend  iioo  tons  of 
armor  in  covering  a  space  about  250  feet  long  by  15  feet  high 
in  order  to  give  12  6-inch  guns  6-inch  armor  protection.  The 
turret  system  would  give  much  better  protection  on  much  less 
weight,  and  at  the  same  time  greatly  reduce  the  area  which  must 
be  hit  in  order  to  disable  a  gun.  One  objection  will  be  the  fear 
that  rapidity  of  fire  will  be  reduced  by  mounting  the  guns  in 
pairs  in  turrets  instead  of  in  separate  broadside  ports,  but  with 
the  facility  of  train  given  by  the  use  of  electric  motors,  I  do  not 
think  that  there  will  be  any  marked  diflference  in  this  respect. 
It  must  be  remembered  that  in  future  the  6-inch  brass  cartridge 
case  will  be  dispensed  with,  so  that  there  will  be  no  more  trouble 
in  disposing  of  fired  cases,  a  difficulty  that  might  be  serious  in 
a  turret.  The  shell  could  be  stored,  at  least  to  a  considerable 
number,  in  the  turret  itself,  and  there  would  be  at  least  as  rapid  a 
supply  of  ammunition  as  if  the  guns  were  moiuited  on  an  open 
deck.  If,  however,  the  turret  system  is  not  used  for  the  6-inch 
guns,  then  certainly  these  guns  should  be  better  protected  than 
they  have  been  hitherto  from  the  effects  of  a  large  shell  bursting 
within  the  battery;  heavy  transverse  bulkheads  between  the 
guns,  will  furnish  very  important  protection,  but  longitudinal 
bulkheads  behind  the  guns  should  also  be  used,  so  as  to  have 
each  gun  in  a  compartment  by  itself.  More  certain  destruction 
of  the  entire  contents  of  any  department  entered  by  a  heavy  shell 
will  result,  but  so  also  will  such  destruction,  with  accompanying 
flames,  smoke  fumes,  and  the  demoralization  effect  of  the  sight 
of  killed  and  wounded,  be  equally  localized.  There  is  this  to 
be  said,  casemate  armor,  like  belt  armor,  can  only  receive  a 
3/6 


546 


ORDNAKCE  AND  ARUOB, 


norma!  impact  when  the  ship  is  at  exactly  right  angles  to  tne 
line  of  fire  of  an  enemy,  while  turret  armor  is  always  exposed 
to  the  possibility  of  a  normal  hit;  but,  on  the  other  hand,  the 
use  of  turrets  instead  of  a  casemate,  greatly  reduces  the  target 
area.  With  the  casemate  what  is  most  to  be  feared  is  a  raking 
fire,  a  heavy  shell  entering  and  ranging  force  and  aft,  and  this 
is  one  more  objection  to  the  end  on  position  to  an  enemy. 

The  foregoing  discussion  naturally  leads  to  the  question  of 
the  caliber  and  arrangement  of  guns  best  suited  to  a  battleship. 
There  is  almost  universal  agreement  as  to  the  great  advantages 
of  two  pairs  of  heavy  guns  in  turrets  on  the  center  line,  one  for- 
ward and  one  aft,  but  what  the  remainder  of  the  battery  would 
better  be  is  much  more  doubtful.  Were  it  practicable  to  mount 
a  third  pair  of  heavy  guns  on  the  centre  line,  1  would  greatly 
prefer  doing  so  and  sacrificing  all  other  guns  excepting  small 
R.  F.  guns  for  use  against  torpedo  boat  attack.  Assuming,  how- 
ever, that  this  cannot  well  be  done,  the  question  seems  to  narrow 
itself  to  this, — shall  we  have  6-inch  guns  alone,  6-inch  and  8-inch 
guns,  or  shall  we  adopt  an  intermediate  caliber,  say  the  7-inch? 

In  modern  battleship  design  weight  of  battery  counts  for  little 
as  compared  with  space  for  good  gun  positions.  If  the  5-inch 
R.  F.  gun  could  pierce  any  secondary  armor,  we  still  could  not 
afford  to  have  5 -inch  guns  only  as  a  secondary  battery,  because 
good  positions  cannot  be  found  for  enough  of  them.  We  would 
still  use  6-incli  guns  because  we  can  mount  as  many  6-inch  as  5- 
inch,  and  while  an  equal  weight  of  6-inch  guns  would  give  less, 
and  an  equal  number  of  6-inch  guns  would  give  much  the 
greater  volume  of  effective  fire.  Now  this  argument  seems 
to  lead  logically  to  the  use  of  a  still  larger  caliber,  say  the 
7-inch,  instead  of  the  6-inch,  but  the  objection  to  this  is  that 
when  you  go  beyond  the  loo  pound  6-inch  shell  two  men  are 
required  to  handle  the  heavier  projectile  and  at  once  rapid  it)'  of 
fire  is  greatly  reduced.  Granting  that  the  6-inch  gun  is  effective 
against  all  secondary  armor,  I  think  it  must  be  admitted  that  this 
caliber  is  the  proper  one  for  the  secondary  battery  of  a  battle 
ship. 

The  question,  then,  is,  shall  we  have  any  other  guns,  of  cali 
bcr  between  the  6-inch  and  the  12-inch,  and  to  this  I  answer 
yes  for  the  reason  that  there  is  an  ideal  gun  position  on  top  of 
the  12-inch  turrets,  and  since  we  can  only  mount  one  pair  of 
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guns  in  each  of  these  positions,  we  must  chose  the  most 
live  ones.  6-inch  guns  equal  in  weight  to  4  S-inch  may  give  a 
greater  volume  of  effective  fire,  but  if  forced  to  chose  between 
4  6-inch  and  4  8-inch,  the  latter  seems  to  me  much  the  preferable. 
While  it  is  true  the  weight  of  fire  per  minute  of  a  6-inch  may 
equal  that  of  an  8-inch  gun,  the  much  greater  certainty  of  the 
8-inch  piercing  the  armor  of  an  opponent  adds  enormously  to 
its  value. 

To  sum  up  then,  I  would  advocate,  2  12- inch  turrets  with 
8-inch  turrets  on  them,  and  a  6-inch  R.  F.  battery  between  the 
heavy  gun  positions.  I  should  prefer  the  6-tnch  to  be  in  turrets, 
three  pairs  on  each  side  on  the  main  deck,  and  a  pair  on  each  side 
on  the  upper  deck,  but  if  in  a  casemate,  I  think  that  each  gun 
should  be  completely  enclosed.  As  to  the  superimposed  turrets, 
their  advantages  are  so  great  as  to  demand  their  use  even  should 
the  8-jnch  caliber  be  abandoned.  6-inch  in  turrets  must  then  be 
placed  on  the  12-inch. 

Every  one  must  recognize  the  great  tactical  advantages  of 
putting  an  8-inch  turret  on  the  middle  line  instead  of  on  the 
broadside,  and  the  only  practicable  way  of  doing  this  is  by  the 
use  of  the  superimposed  turret.  Tliere  have  never  been  but 
two  objections,  worthy  of  consideration,  to  this  plan.  The 
first,  that  there  would  be  interference  between  the  two  pairs  of 
guns,  the  loading  and  firing  of  one  pair  disturbing  that  of  the 
other  pair,  seems  to  have  been  disposed  of  by  the  tests  of  the 
Kearsarge.  The  second,  that  there  is  too  much  concentrative 
of  the  battery,  too  many  of  your  eggs  are  put  in  one  basket, 
is  still  open  to  argument. 

That  an  8-inch  turret  on  top  of  a  1 2-inch  turret  is  very  much 
safer  than  one  standing  by  itself  seems  to  me  unquestionable;  the 
turrets  themselves  have  exactly  the  same  chance  of  being  hit, 
but  the  loading  and  training  apparatus  of  one  is  protected  by  the 
thick  armor  of  the  12-inch  turret  and  barbette,  while  that  of 
the  other  has  only  the  protection  of  its  own  thin  barbette  armor. 
If,  moreover,  the  weight  of  the  8-inch  barbette,  which  is  saved 
by  the  superimposed  turret  plan,  be  used  to  double  the  thick- 
ness of  the  8-inch  turret  armor,  then  evidently,  on  equal  total 
weight  we  have  much  greater  safety  from  injury  as  well  as  the 
double  offensive  power  given  by  the  middle  line  position.  The 
onlv  answer  to  this  is  the  statement  that  a  shell  which  enters  the 
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superimposed  8-inch  turret  and  puts  its  guns  out  of  acticm,  may 
also  disable  the  12-inch  guns,  but,  in  my  opinion,  this  is  a  very 
improbable  occcurrence;  a  burst  in  the  upper  turret  may  drive 
some  fragments  down  through  the  loading  openings  and  do 
some  harm  in  the  lower  turret,  but  no  serious  harm,  the  heavy 
plating  between  the  two  turrets  will  prevent  that.  The  only 
weakness  of  the  double  turret  is  the  fact  that  an  injury  to  the 
12-inch  training  gear  will  affect  a  pair  of  8-inch  as  well  as  a  pair 
of  12-inch  guns,  to  balance  which  we  have  the  fact  that  there  is 
only  one  barbette  to  be  hit,  instead  of  two,  and  that  one  having 
thick  armor.  Therefore,  certainly,  the  advantages  are  altogether 
on  the  side  of  the  superimposed  turret,  and  I  think  that  few,  if 
any,  of  its  opponents,  but  would  prefer  this  to  the  broadside 
position  if  only  two  8-inch  turrets  were  in  question.  Whatever 
strength  their  arg^ument  has  lies  in  the  contention  that  four  tur- 
rets, two  on  each  broadside,  are  better  than  two  superimposed 
turrets.  Now,  personally,  I  deny  this.  I  contend  that  the 
multiplication  of  gun  positions,  with  an  equal  increase  of  the 
vulnerable  area,  is  of  little  or  no  value,  unless  there  be  an  acccxn- 
panying  increase  in  volume  of  fire.  The  two  superimposed 
8-inch  turrets  give  the  same  weight  of  fire  against  a  single 
opponent  as  the  four  broadside  turrets,  and  the  chance  of  being 
engaged  on  both  sides  at  once  is  too  remote  for  serious  consider- 
ation. At  the  same  time  the  four  broadside  turrets  offer  twice 
the  target  area  of  the  two  superimposed  turrets.  But  without 
regard  to  this,  if  it  once  be  admitted  that  two  superimposed  tur- 
rets are  better  than  two  turrets,  one  on  each  broadside,  then,  in 
case  four  are  proposed,  why  not  have  two  of  these  superimposed, 
and  at  least  gain  that  much?  I  cannot  but  think  that  the  con- 
tinued opposition  to  the  superimposed  turrets  is  due  to  an  excess 
of  that  valuable  quality,  conservatism.  Certainly,  to  delay  de- 
cision for  the  sake  of  a^practical  demonstration  of  the  advantages 
of  the  system,  is  useless,  for  no  such  demonstration  is  possible. 
Actual  tests  can,  and  I  believe  have,  shown  that  there  is  no 
interference  of  one  turret  with  the  other  tending  to  slow  its 
fire  or  reduce  its  accuracy,  but  what  more  they  are  expected 
to  show,  I  cannot  imagine.  No  practical  tests,  not  even  the  test 
of  actual  battle,  can  do  anything  towards  settling  such  a  question 
as  this.  The  victory  of  one  battleship  over  another  could  hardly 
be  claimed  to  be  the  result  of  a  superior  arrangement  of  battery, 
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too  many  other  possible  causes  may  have  existed  to  allow  such  a 
conclusion  to  be  undisputed.  After  all.  the  lessons  of  any 
future  naval  combat  are  only  the  conditions  drawn  by  reasoning 
from. certain  facts  or  alleged  facts  and  are  just  as  open  to  dispute, 
just  as  likely  to  be  dented,  as  are  the  conclusions  drawn  from  the 
vast  storehouse  of  past  experiences. 

Take  the  question  of  the  use  of  shields  for  small  guns.  They 
have  many  advocates  and  many  opponents.  In  recent  battles 
we  have  seen  several  examples  of  the  disastrous  effects  produced 
when  they  are  struck  by  a  heavy  shell.  But  has  this  demon- 
strated anything,  has  it  convinced  their  advocates  that  they 
are  wrong?  Not  at  all.  1  have  always  opposed  the  use  of  such 
shells,  but  I  recognize  that  no  new  light  has  been  thrown  on  the 
subject.  Because  in  several  instances  whole  gun's  crews  have 
been  swept  away  by  the  bursting  of  a  shell,  otherwise  harmless, 
against  a  shield,  it  does  not  follow  that  such  shields  may  not, 
in  the  long  run.  save  still  greater  numbers  from  being  killed  by 
small  projectiles.  If  we  wait  for  a  so  called  "  practical  demon- 
stration "  of  the  advantages  of  every  proposed  change  in  naval 
construction,  we  shall  always  be  in  the  rear.  Who,  giving 
thought  to  the  matter,  could  have  been  ignorant  of  the  danger 
which  would  arise  in  action  from  the  use  of  great  quantities  of 
wood  in  warships — one  of  the  first  acts  of  Admiral  Sampson, 
when  he  became  Chief  of  the  Bureau  of  Ordnance,  was  to  call 
the  Department's  attention  to  this  and  urge  a  reform — yet  we 
waited  for  the  practical  demonstration  given  by  the  battle  of 
the  Yaloo  before  we  took  any  steps  to  remedy  our  mistake.  The 
great  improvement  in  the  physical  qualities  of  steel  produced  by 
the  addition  of  a  small  percentage  of  nickel,  and  the  successful 
manufacture  of  great  quantities  of  nickel  steel  for  armor,  were 
.<*uflficient  proof  that  this  material  would  be  of  great  value  in  nav- 
al construction  and  in  marine  engineering,  but  when  its  use  was 
urged  the  demand  for  a  "  practical  demonstration "  of  its 
advantages  carried  the  day,  and  though  the  first  to  benefit  by  the 
adoption  of  nicket  steel  for  armor,  we  are  likely  to  be  the  last 
to  obtain  the  even  greater  benefits  of  its  larger  use. 

If  we  wish  to  be  in  the  van  of  progress  we  must  act  upon  well 
considered  conclusions  drawn  from  past  experiences,  trusting 
that  the  future  will  confirm  our  judgment.  If  we  refuse  to 
accept  any  change  until  its  advantages  have  been  fully  demon- 
strated by  actual  experience  we  must  always  be  behind  the  times. 
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PosncmoT  bt  tb£  Adthos. — When  this  article  was  writieo, 
nearlr  two  3rears  ago,  it  seemed  tikeijr  that  the  new  6-iiicfa  gmis, 
then  just  designed,  would  be  a  matdi  for  any  secoadary  amor 
likely  to  be  used  on  battle  ships.  The  increase  of  such  anoco' 
to  7'inch  thickness  in  recent  foreign  designs,  renders  it  ess«idal 
thai  we  shall  abartdcm  the  6-inch  caliber  for  otir  battle  ships,  isA 
the  great  question  to-day  is  whether  we  shall  substitnte  for  it  i 
7-tnch  gun  or  an  S-inch  gun.  If  we  adopt  the  7-inch,  we  can 
mount  that  caliber  on  broadside,  but  if  we  use  the  8-tncfa  gua$, 
we  must  tnount  them  io  pairs  in  turrets.  Personally  I  favor  the 
tatter  plan,  but  it  seems  to  me  that  the  time  is  now  ripe  for  can- 
I'al  consideration  of  the  question  whether  we  should  not  not 
abandon  all  guns  of  caliber  between  the  la-inch  and  the  j-inclt, 
and  revert  to  the  old  idea  of  having  the  fighting  force  of 
a  battle  ship  consist  entirely  of  heavy  guns  behind  thick  arraof- 
When  it  is  considered  that  only  the  unessential  parts  of  a  modern 
battle  ship  can  be  successfully  attacked  by  any  gun  less  than  8 
inches  in  caliber,  and  that  the  abandonment  of  the  intermediaw 
guns  ami  the  armor  placed  for  their  protection  would  save 
enough  v^eight  to  enable  us  to  make  all  vital  parts  invulnerable 
as  against  anything  below  the  12-inch  caliber,  it  becomes  ex- 
ceedingly doubtful  whether  we  are  acting  wisely  in  exposing  our- 
selves to  defeat  through  demoralization  by  the  destruction  d 
auxiliary  guns  and  their  crews.  About  2320  tons  is  the  weight 
of  the  6-inch  and  8-inch  guns,  mounts,  and  ammunition,  together 
with  the  armor  defending  them,  on  the  Pennsylvania  class,  an4 
excepting  to  some  extent  the  S-inch  guns,  the  only  function  oi 
this  immense  battery  is  to  attack  the  unessential  parts  of  an 
posing  battle  ship, — sweep  it  all  away,  and,  excepting  for  the  1 
of  life  involved,  your  ship,  so  far  as  her  power  of  destroying  her 
opponent  goes,  is  as  powerful  as  ever.  Why  not,  then,  make  our 
battle  ships  invulnerable  to  gims  of  moderate  size,  and  arm  ihem 
only  with  guns  each  hit  from  which  means  a  real  and  possibly  a 
fatal  injury  to  an  opponent.  At  least  let  us  not  put  anything 
smaller  than  an  8-inch  gun  on  any  battle  ship,  excepting,  of 
course,  such  small  guns  as  are  needed  for  torpedo  defense. 

P.  R.  A. 
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MODERN  ARMOR;  ITS  INFLUENCE  ON  THE  DEVEl^ 
0  PM ENT  OF  ORDNANCE. 

By  Lieutenant  Cleland  Davis,  U.  S.  Navy. 


In  an  article  published  in  the  Naval  Institute  in  1897,  the 
writer  endeavored  to  briefly  summarize  the  theory  of  resistance 
of  face  hardened  armor,  of  the  action  of  the  projectile  upon  im- 
pact, and  the  effect  of  the  cap. 

Since  that  time  the  development  of  armor  fias  been  along  the 
same  Hncs,  and  the  deductions  therein  given  are  applicable  to 
present  conditions.  This  theory  is  based  upon  the  elastic  prop- 
erty of  the  highly  tempered  super  carbonized  face.  When  the 
point  of  the  projectile  reaches  the  face  of  the  plate,  the  latter  is 
elastically  depressed  or  dished  over  a  considerable  area.  The 
strain  of  impact  is  thus  transmitted  to  the  tough  back,  bringing 
to  bear  all  tlie  resisting  power  of  that  portion  of  the  plate  in  wake 
of  the  dished  surface  to  check  the  velocity  of  the  projectile. 
When  the  limit  of  elasticity  is  reached,  the  hard  face  begins  to 
give  way,  cracking  along  radial  lines  emanating  from  the  point 
of  impact  and  breaking  off  towards  the  circumference  of  the 
dish,  causing  the  flaking  or  spalling  characteristic  oT  hard  faced 
armor,  and  the  subsequent  operation  is  one  of  displacement  of 
the  molecules  of  the  body  of  the  plate  by  punching  or  boring 
of  the  shell.  It  must  be  remembered  that  the  hard  face  is  intact 
until  the  moment  when  the  maximum  depression  is  reached. 
The  work  done  in  dishing  the  plate  reacts  on  the  projectile,  and 
if  the  latter  has  not  sufficient  remaining  energy  to  absorb  this 
reaction  it  must  of  necessity  break  up.  A  S-inch  uncapped 
projectile  at  1800  f.  s.  striking  velocity  will  not  mar  the  surface 
of  a  S-inch  Krupp  or  Harvey  plate.    At  1825  f.  s.  there  will  be 
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an  ^^^^riahi^  jMiuiiAtinw  Tbiis  it  Will  be  seen  that  the  pi 
las  aiworbej  1113  foot  toos  oi  energy  of  the  projectile  hd> 
Hk  btler  begins  to  fio  work  in  <fisplactng  the  molecules  of 


This  aay  be  caDcd  tbc  critical  point  of  resistance,  ai; 
■res  tkc  advaotigc  d  bard  faced  armor  over  homogeneous  steel 
Tbe  «— «■»—  ol  energy  tbns  absorbed  reaches  a  roaximtun  when 
tbe  ^Mfgj  of  tbe  pcojectiie  ts  jtist  sufficient  not  to  break  to  tlic 
knd  face:.  Bdofv  diat  point  no  projectile  has  ever  been  kaowo 
to  reboond  nnfarokcn.  As  the  -relocity  increases  the  area  of 
dnhcd  svrfaoc  dfUT^ues.  doe  to  the  time  element;  tbe  amoaat 
of  Ae  eaagy  of  impact  absorbed  before  the  projectile  begios  to 
exact-  bccomo  kss,  and  the  ntio  between  this  energy  and  the 
total  energy  of  ibe  profcctile  constantly  decreases. 

Adioo  ol  the  projectile. — It  seems  to  be  the  generally  accep- 
ted theory,  and  one  upon  which  the  design  of  shell  is  baseflH 
that  tbe  projcctQe  br^cs  ap  progresstTely  from  the  point.  A 
great  mmiber  of  observations  has  led  the  writer  to  believe  that 
this  is  nerer  the  case  with  good  projeclflcs.  In  the  first  place 
tbe  point  is  the  best  part  of  the  shell  and  the  strongest,  and  in 
the  d«fign  of  sheD.  uniirersally  used,  is  in  such  a  position  that 
on  Impact  less  strain  comes  upon  tt  than  upon  any  other  portioa 
of  the  shell  except  the  apex  of  the  powder  cavity  and  the  extreme 
base.  An  examinatioa  of  the  section  oi  a  shell  will  show  this, 
to  be  a  fact. 

First  it  must  be  remembered  that  the  projectile  breaks  up 
being  stopped  in  a  comparatively  short  space,  rupture  occurrit 
through  the  inertia  of  its  own  mass.  Now,  so  far  as  the  capacity 
of  the  projectfle  for  doing  work  is  concerned,  its  energy  may  be 
assumed  to  be  concentrated  at  the  point,  but  when  the  energj>" 
reacts  upon  the  shell  itself,  due  to  its  retardation,  the  force  is 
concentrated  along  tines  which  are  the  elements  of  a  cylindricd 
surface,  the  radius  of  which  is  equal  to  the  radius  of  gyration 
referred  to  the  axis  of  the  shell.  The  effect  is  first  an  upsetting 
in  the  region  of  the  bourrelet,  then  rupture  along  longitudinal 
lines  forming  ribbon-like  strips  evenly  distributed  around  the 
circumference,  and  finally  along  transverse  lines  at  the  weakest 
points.  When  the  energy  of  the  projectile  is  sufficient  to  effect 
an  entrance  through  the  hard  face,  but  when  only  partial  pene- 
tration occurs,  the  heat  softens  the  hard  metal  on  the  surface 
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the  ogival,  a  portion  of  the  head  mushrooms  Into  the  indent, 
and  the  previously  disrupted  pieces  of  the  bourrelet  and  base 
mash  on  top,  giving  the  appearance  of  shearing  at  an  angle  of 
45  degress  from  the  apex  of  the  powder  cavity. 

Many  theories  have  been  advanced  as  to  the  effect  of  the  cap. 
Some  hold  that  it  acts  as  a  lubricant  or  sleeve  to  smooth  the 
passage  of  the  projectile  through  the  hard  surface  and  the  body 
of  the  plate.  Others  believe  that  it  acts  as  a  support  for  the 
point,  and  still  others  hold  that  it  distributes  the  strain  of  impact 
over  a  considerable  area  of  the  surface  of  the  ogival ;  these  being 
based  on  the  theory  that  the  projectile  crushes  progressively 
from  the  point.  These  and  other  theories  which  have  been 
advanced,  such  as  the  cap  acts  as  a  buffer  for  the  projectile, 
are  founded  on  the  assumption  that  the  cap  is  a  direct  aid  to  the 
projectile.  The  truth  is  that  the  function  of  the  cap  is  to  pre- 
pare the  plate  so  that  the  projectile  strikes  it  at  the  most  advan- 
tageous moment.  The  cap  must  of  necessity  be  destroyed  before 
the  point  begins  to  enter  the  plate,  being  drawn  out  or  attenuated 
far  beyond  its  elastic  limit  as  the  shell  passes  through  it,  and 
in  reality  operates  to  slightly  reduce  the  velocity  of  the  pro|ectile 
before  the  latter  touches  the  plate.  The  true  theory  is  believed 
to  be  as  follows:  When  the  mass,  consisting  of  the  cap  and 
projectile,  strikes  the  plate,  the  latter  is  dished  elastically  as 
before  described,  absorbing  a  considerable  proportion  of  the 
energy  of  impact.  This  energy  does  not,  however,  react  on  the 
projectile,  as  in  the  case  before  described,  for  the  velocity  of  the 
projectile  is  barely  checked,  its  progress  through  the  cap  being 
comparatively  easy,  so  that  it  reaches  the  plate  with  nearly  all 
its  original  inertia  and  finds  the  tatter  already  dished  to  its  elastic 
limit,  so  that  the  resistance  becomes  purely  local,  the  hole  grad- 
ually enlarging  as  the  projectile  advances.  This  explains  the 
much  smaller  area  of  flaking  on  impact  of  capped  projectiles. 
An  analogy  may  be  found  in  the  action  of  a  thin  sheet  of  ice  on 
a  pond.  Toss  a  weight  on  the  ice  and  it  will  crack  in  all  direc- 
tions from  the  point  of  impact  before  breaking  through.  Put 
a  slight  pressure  in  the  vicinity  of  the  point  where  the  weight 
falls  and  it  will  break  through  with  hardly  any  cracking  at  all. 

Up  to  the  critical  point  of  resistance  the  cap  has  no  effect 
whatever  on  the  plate.  Beyond  that  point  it  reduces  the  effi- 
ciency of  hard  faced  armor  so  that  the  latter  is  little  better  than 
homogeneous  steel  in  resisting  qualities. 
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In  the  preseat  state  o(  tbe  art  the  manu£actarers  are  naabirc  to 
regulate  the  depth  of  carboaizatioo  and  chilL  Coiiseqtieiitl;  tk 
hard  face  is  of  the  same  thickness  for  all  thickn^ues  of  pbte. 

Alter  the  hard  face  is  broken  in,  perforaiioQ  occurs  bjr  borinf 
or  ptmching  of  the  projectile,  so  that  the  effort  sboold  be  to 
get  a  plate  that  would  offer  the  greatest  resistance  to  thee 
effects.  The  theoretically  perfect  plate  then  woald  be  <*  hui 
&teel  tmiformly  tempered  throughout  and  tougfa  eoon^  to  rtasi 
cracking.  But  this  is  impossible  of  attaminertt.  So  diat  ^ 
compromise  after  which  the  armor  makers  are  striving  is  a  piate 
with  a  maximum  thickness  of  hard  face  combined  with  a  mni- 
imum  thickness  of  tough  back  that  irtU  bind  the  hard  surface  and 
prevent  the  whole  from  cracking 

Now,  the  superiority  of  Krupp  armor  over  the  Harvey  is  aiain- 
ly  due  to  the  composition  of  the  steel  used  in  the  former,  and  thii 
makes  the  plate  more  amenable  to  treatment,  giving  a  tougtie 
body  and  thereby  makiiig  the  plate  less  liable  to  crack,  and  at  the 
same  time  increasing  the  depth  of  chill.  This  latter  is  by  far  the 
more  important  Against  uncapped  projectiles  there  is  a  gain 
of  from  15  to  20  per  cent  in  resisting  power.  Against  capped 
projectiles  the  eflfect  of  the  hard  face  is  practically  nullified  and 
hence  the  resisting  power  of  Krupp  and  Harvey  plates  is  aboai 
the  same,  the  former  having  a  slight  advantage  due  to  the  fad 
that  the  projectile,  after  entering,  has  to  pass  through  a  greater 
depth  of  very  hard  steel,  the  molecules  of  which  offer  a  greater 
resistance  to  displacement  than  those  of  the  comparatively  soft 
metal  below  the  surface. 

Following  is  a  table  showing  the  perforation  of  Har\'ey  and 
Krupp  armor  by  capped  and  uncapped  projectiles  from  the  latest 
types  of  naval  guns  witli  service  velocities: 

The  perforations  therein  given  for  Harvey  armor  were  ca^ 
culated  from  formulae  worked  out  by  the  writer  in  1897.  aad 
agree  closely  with  results  since  obtained.  Strange  to  say,  the 
formula  for  capped  projectiles  applies  equally  as  well  to  Krupp 
as  to  Harvey  armor,  except  for  a  very  slight  advantage  in  favor 
of  the  former  for  intermediate  thicknesses  of  plates. 

These  formulae  are: 

Projectiles  without  caps.  Capped  projectiles. 

^  —  p\    ^'     *"—   ^    ^ ' 
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Where  V  =i  Striking  velocity  in  foot-seconds 
a  ^  Caliber  of  gun  in  inches 
e  =  Thickness  of  plate  in  inches 
p  =  Weight  of  projectile  in  pounds 

log  K  =3.34512 
log  K'  =  3.25312 

It  must  be  remembered  that  the  thickness  of  armor  given  just 
matches  the  velocity,  so  that  it  may  be  assumed  that  the  pro- 
jectile is  just  defeated,  that  is  to  say,  under  normal  conditions 
of  plate  and  projectile,  the  latter  would  be  broken  up  and  lodge 
in  the  backing,  and  so  fail  of  its  purpose  of  getting  through  the 
armor  and  exploding  inside  the  vessel.  In  other  words,  armor 
of  those  thicknesses  offers  a  sufficient  protection  against  the  cor- 
responding guns.  To  insure  complete  perforation,  the  projectile 
passing  through  and  remaining  intact,  from  100  to  aoo  f.  s. 
should  be  added  to  the  velocities  given. 

There  are  but  meager  data  as  to  the  effect  of  the  very  high 
velocities.  It  is  believed,  however,  that  for  these  high  velocities 
the  thicknesses  given  are  in  favor  of  the  armor.  As  the  velocity 
increases  the  energy  increases  as  the  square  of  the  velocity,  there 
is  less  strain  on  the  projectile,  and  the  resisting  power  of  the 
plate  decreases  due  to  the  fact  that  the  time  element  limits  the 
area  of  distribution  of  resistance.  The  perforating  power  there- 
fore varies  as  the  (i  plus  x)  power  of  the  velocity. 

The  function  of  armor  is,  first  to  prevent  holes  being  made 
at  or  immediately  below  the  water-line,  and  in  this  function  it 
is  assisted  by  the  construction  of  the  vessel  and  by  the  use  of 
water  excluding  material.  Second,  to  protect  the  machinery 
and  the  guns  of  the  vessel.  Third,  to  protect  the  personnel 
This  last  is  held  by  a  great  many  officers  to  be  the  most  import- 
ant of  all  and  the  writer,  too,  is  inclined  to  this  view,  having  due 
regard  for  the  importance  of  the  others. 

The  most  formidable  feature  of  the  gun  is  admittedly  its  ability 
to  throw  a  shell  charged  with  an  explosive  at  sufficient  velocity 
and  of  sufficient  strength  to  perforate  armor  and  backing  intact 
and  explode  on  the  inside  of  the  vessel.  All  other  methods  of 
attack  at  or  above  the  water  line  can  readily  be  defeated  by  the 
armor  now  being  placed  on  battleships,  except  solid  shot,  which 
is  now  being  abandoned  by  all  services. 
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The  use  of  high  explosives  against  the  outside  of  the  armor 
has  many  advocates.  But  all  experience  goes  to  show  that  the 
only  result  is  the  cracking  of  the  plate,  and  this  is  what  would 
be  expected  from  a  careful  consideration  of  the  action  of  the 
force  generated.  Detonation  is  produced  by  wave  action  within 
the  mass,  and  the  result  is  a  gas  which,  on  expanding  in  the 
attempt  of  the  molecules  to  assume  normal  relations  with  respect 
to  one  another,  is  capable  of  doing  work.  The  direction  of  this 
expansion  can  sometimes  be  controlled  by  what  is  known  as 
tamping,  and  the  force  of  expansion  concentrated  in  a  definite 
line,  but  even  then  the  force  decreases  in  power  with  tremendous 
rapidity.  Now,  assuming  that  the  high  explosive  is  fired  from  a 
powder  gun,  which  seems  to  be  the  only  practicable  method 
of  projecting  it,  means  must  be  provided  for  properly  contain- 
ing the  charge,  and  for  detonating  it  at  the  right  moment  so 
that  the  force  generated  will  act  in  the  right  direction.  All 
this  is  extremely  difficuU  of  accomplishment,  if  not  impossible. 
If  successfully  accomplished,  there  remains  the  effect  of  the 
explosion  on  the  plate.  We  have  on  the  one  hand  the  gfreat 
mass  of  metal  in  the  plate,  the  molecules  of  which  are  ex- 
tremely tenacious,  and  on  the  other,  a  column  of  gas  the  mole- 
cules of  which  are  moving  individually  at  the  rate  of  2o,ooo 
feet  a  second.  This  column  strikes  the  plate  with  a  sudden 
blow  and  thus  transmits  a  considerable  shock  that  may  be 
sufficient  to  crack  or  rupture  it  along  its  weakest  lines.  But 
this  column  of  gas  is  not  a  coherent  mass,  and  as  a  mass 
possesses  little  or  no  inertia,  and,  when  the  molecules  at  the 
head  of  the  column  strike,  having  no  tenacity,  so  to  speak,  and 
so  being  unable  to  displace  the  molecules  of  the  steel  by  shear- 
ing or  punching,  they  must  of  necessity  react  upon  the  molecules 
of  gas  in  the  rear  or  spread  out  laterally ; — and  thus  is  the  force 
expended,  constantly  decreasing  until  the  whole  is  dissipated. 
And  the  time  consumed  in  the  whole  operation  is  so  small  that 
1  believe  that  the  heaviest  charge  it  is  practicable  to  explode 
against  a  large  plate  would  be  barely  sufficient  to  overcome  its 
inertia,  so  that  there  would  be  little  or  no  strain  transmitted  to 
the  structure  behind  armor.  In  the  case  of  thin  plating,  in  the 
bottom  of  a  vessel,  the  first  shock  is  sufficient  to  tear  a  hole  in 
the  plate,  thus  opening  a  way  for  the  gases  behind  to  pass 
through  and  do  their  work. 
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The  foregoing  remarks  suggest  the  probable  linea  of  der^ 
Ofyment  of  armor  and  ordnance  in  the  immediate  future.  Fira 
»s  to  armor.  It  must  be  remembered  that  the  primary  tvucdoo 
of  armor  is  to  prevent  explosive  shell  from  passing  tfaroogfa  a 
and  exploding  in  the  interior  of  the  vesseL  This  is  being  reco^ 
nized,  as  is  shown  by  the  tendency  to  decrease  the  thickness  oc 
armor  classified  as  hull  protection,  and  increase  the  thickness  of 
that  for  gun  protection.  In  a  very  short  time  I  expect  to  sec  our 
battleships  with  casemate  armor  eight  or  nijie  inches  thick. 

Now  the  most  efficient  armor  for  preventing^  projectiles  Iron 
passing  through  it  intact  will  be  made  of  steel  that  offers  a  niM- 
imum  resistance  to  shearing  of  its  particles,  that  is.  to  boring  or 
punching.  For  this  purpose  it  should  be  very  hard,  perliaps 
not  ail  the  way  through  for  that  is  now  impracticable,  but  at  lent 
to  a  considerable  depth  below  the  surface,  even  at  a  sacrifice  of 
toughness  with  the  consequent  liability  to  crack. 

Strange  to  say,  while  armor  has  been  developed  so  as  to  io- 
crease  its  efficiency  in  a  remarkable  degree,  the  projectile  of 
today  is  of  the  same  design  and  but  little  improved  in  qtialitr 
over  that  of  ten  years  ago,  before  the  advent  of  (ace-hardened 
plates. 

With  the  idea  of  increasing  the  strength  and  at  the  same  tune 
preserving  and  even  increasing  the  capacity  of  the  powder  cavitt, 
the  writer  has  designed  a  new  form  of  shell  which  it  is  hoped 
will  give  increased  perforating  power  and  at  the  same  time  be 
well  conditioned  for  bursting  effect.  The  cap  will  be  retained, 
for  it  is  the  simplest,  and  at  the  same  time  probably  the  most 
effective  device  ever  developed  in  the  history  of  ordnance.  The 
object  of  a  bursting  charge  in  a  shell  is  primarily  to  burst  the 
shell,  and  it  is  the  fragments  of  the  latter  that  do  the  damage. 
It  is  possible  that  the  flame  of  the  charge  may  set  fire  to  light 
inflammable  substances  with  which  it  might  come  in  contact,  but 
fire  is  almost  invariably  produced  by  heated  fragments  of  Ae 
shell. 

The  use  of  high  explosives  in  shell  is  only  of  value  in  that  the 
shell  may  be  made  stronger  by  decreasing  the  size  of  the  cavitt. 
thus  giving  greater  perforating  power.  But  a  detonating  ex- 
plosive is  so  diflicult  to  control  that  an  explosive  of  the  second 
order  would  seem  more  desirable  as  a  bursting  charge  for  shell, 
even  at  some  slight  sacrifice  of  strength  of  the  latter. 
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The  development  of  the  armor  piercing  shell  contemplates  a 
shell  that  can  be  sent  through  face-hardened  armor,  a  caliber  in 
thickness,  at  3000  yards,  with  service  muzzle  velocities,  and  ex- 
ploded beyond,  and  this  is  in  process  of  accomplishment. 

The  tendency  is  towards  the  adoption,  for  the  main  and  aux- 
iliary batteries  of  battleships,  of  capped  armor  piercing  shell 
only,  fuzed  and  loaded  with  smokeless  powder,  and,  for  cruisers, 
a  proportion  of  these  with  cast  or  forged  steel  shell,  fused  and 
loaded  with  black  powder  and  capable  of  piercing  intact  armor 
one  half  a  cahber  in  thickness. 

The  value  of  high  velocity  cannot  be  overestimated,  especially 
with  respect  to  the  perforating  power  of  the  projectile.  It  would 
seem  that  the  limit  of  velocity  has  been  nearly  if  not  quite 
reached  with  the  present  design  of  gun.  The  conditions  of 
mounting  on  board  ship  limit  the  size  and  length  of  each  caliber. 
The  ideal  gun  is  of  course  a  thick  cylinder  with  the  curve  of  the 
powder  pressure  a  straight  line  parallel  to  the  axis  of  the  bore. 
But  up  to  the  present  time  no  powder  has  been  developed  that 
will  even  approach  these  conditions.  Having  settled  upon  a 
colloid  powder,  further  development  should  be  in  the  direction 
of  the  form  of  charge.  There  are  a  great  many  objections  from 
a  theoretical  ballistic  standpoint  to  the  present  form  of  grain. 
It  would  hardly  be  pertinent  to  discuss  these  here;  but  it  must 
be  remembered  that  when  smokeless  or  colloid  powders  came 
into  use,  guns  were  of  a  settled  type,  and  the  powder  had  to  be 
made  to  fit  the  gun.  The  writer  is  of  the  opinion  that  we  should 
endeavor  to  get  a  powder  having  the  best  theoretical  ballistic 
qualities  and  then  design  the  gun  to  fit  the  powder.  This  would 
seem  to  be  not  impossible  of  accomplishment  and  the  prediction 
is  ventured  that  4000  f.  s.  will  be  the  service  muzzle  velocity  at 
no  very  distant  date. 
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NAVAL  RECONNAISSANCE  IN  TIME  OF  PEACE. 
By  Lieutenant  John  M.  Ellicott,  U.  S.   N. 


When  war  threatens  with  a  maritime  power,  our  navy  will  be 
"called  upon  to  prepare  a  plan  of  campaign.  To  do  this  it  is  not 
sufficient  to  know  the  numerical  strength  of  our  opponent's  navy, 
the  distribution  ol  his  forces  and  the  characteristics  of  his  war- 
ships; but  we  should  also  know  the  strategic  value  of  all  his 
ports,  harbors  and  naval  bases,  and  their  tactical  strength,  weak- 
ness and  resources.  We  should  know  the  same  of  all  such  places 
belonging  to  any  neighboring  country  to  our  opponent  or  to 
his  outlying  possessions,  and  of  all  such  places  lying  between  us 
and  him;  and  we  should  know  the  same  of  our  own  ports  and 
harbors.  This  knowledge  cannot  be  acquired  after  war  threat- 
ens or  breaks  out;  there  will  be  neither  time  nor  opportunity. 
The  barest  common  sense  dictates  that  it  must  be  obtained,  if 
at  all,  in  time  of  peace;  and  a  httle  prudent  foresight  suggests 
that  it  should  not  alone  be  obtained,  but  classified,  filed  and  kept 
up  to  date  in  the  most  persistent,  painstaking  and  methodical 
way,  so  that  it  shall  be  but  a  matter  of  a  minute  to  lay  the  Gov- 
ernment hand  upon  any  portion  needed. 

We  have  had  in  the  aggregate,  more  than  a  hundred  years 
unmarked  by  war,  during  which  our  naval  vessels  have  visited 
nearly  every  port  in  the  world,  and  have  Iain  in  them  weeks  and 
sometimes  months  at  a  time.  Throughout  such  periods  our 
officers,  educated  to  the  highest  pitch  of  professional  mental 
attainment,  have  spent  much  of  their  time  keeping  their  ships 
scrubbed  and  swept,  and  having  bells  struck  to  mark  accurately 
the  hours  thus  intellectually  wasted.  Their  very  limited  periods 
of  time  allowed  on  shore  are  naturally  and  almost  necessarily 
37 
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spent  in  recreating  for  further  arduous  misi^>plication  of  pro- 
fessional ability  on  board.  There  is  scarcely  an  instance  in  our 
aggregate  hundred  and  odd  years  oi  peace,  of  an  officer  being 
given  the  opportunity  and  the  instructions  to  put  his  specially 
trained  intelligence  to  work  to  study  the  feasibility  of  capturing 
or  defending  the  ports  visited,  and  to  learn  their  strategic  value 
in  probably  maritime  wars;  yet  such  study  is  c«e  of  the  iBrst 
natural  and  essential  preparations  for  war,  and  it  is  ior  war  that 
the  officer  is  trained  and  the  ships  are  built  There  is,  to  be  sure, 
nowadays,  and  has  been  for  some  few  years,  an  intelligence  ofli- 
cer,  detailed  irom  among  the  ship's  complement,  who  is  directed 
to  gather  information  concerning  foreign  men-of-war,  arsenals 
and  dockyards  when  he  falls  in  with  them,  and,  incidentally, 
some  general  information  concerning  ports.  This,  however,  he 
must  usually  do  in  addition  to  his  other  duties,  or  be  regarded 
with  suspicion  by  his  captain  and  messmates  as  shirking  a  watch 
if  he  asks  for  special  opportunities.  Even  when  he  succeeds  in 
finding  time  to  do  his  intelligence  work,  he  is  furnished  with 
neither  outfit  nor  adequate  funds,  and  his  instructions  are  sd- 
dom  more  than  to  seek  details  of  armaments  and  mechanical 
equipment.  These  are,  of  course,  important,  but  even  if  we 
learn  such  details  concerning  a  fortified  port,  diey  are  of  little 
use  to  us  without  that  knowledge  of  its  environment  which  will 
enable  us  to  make  plans  for  its  capture.  Such  knowledge  can 
only  be  acquired  by  reconnaissance. 

Reconnaissance  may  be  defined  as  the  process  of  obtaining 
information  for  war  purposes.  If  made  in  the  presence  of  the 
enemy  it  is  termed  tactical  reconnaissance  or,  when  conducted  in 
spite  of  opposition,  reconnaissance  in  force.  It  is  not  of  these 
that  this  paper  will  treat,  but  of  the  wider  branch  of  preliminary 
reconnaissance. 

All  military  students  and  writers  agree  that  the  marvelous 
success  of  the  Prussian  army,  in  1870,  was  largely  due  to  the 
thoroughness  of  preliminary  reconnaissance  made  during  the 
years  of  peace  following  the  downfall  of  Napoleon  I.  The  mu- 
nificent demonstration  given  in  1870,  of  the  decisive  results  of 
such  work,  has  led  the  German  and  other  governments  to  perfect 
it  as  a  branch  of  war  preparation.  Derricag^ix  tells  us  in  his 
work  on  "Modern  War": 

"The  general  staff  at  Berlin  contains  three  sections  specially 
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charged  with  attentively  following  all  military  movements  both 
at  home  and  abroad,  for  the  purpose  o!  keeping  themselves  in- 
formed concerning  everything  touching  organization,  recruit- 
ment, armament,  equipment,  the  geographical  configuration  of 
neighboring  countries,  the  construction  and  demolition  of  fort- 
resses, the  development  of  ordinary  roads,  railroads,  canals,  etc. 

"  The  countries  of  Europe  are  distributed  among  these  three 
sections  and  form  subjects  of  special  study. 

"  This  organization  has  been  adopted  by  all  armies  since  the 
success  of  Prussia  demonstrated  its  utility." 

Reconnaissance,  then,  is  carried  on  in  time  of  peace  by  the 
military  branches  of  all  foreign  services  as  an  important,  a  neces- 
sary preparation  for  war,  despite  the  fact  that  general  military 
reconnaissance  can.  to  a  considerable  extent,  be  carried  on  after 
war  breaks  out.  It  is  vastly  more  important  that  preliminary 
naval  reconnaissance  should  be  so  conducted,  for  after  war 
breaks  out,  all  naval  reconnaissance  is  blocked  at  the  shore 
line;  yet  it  seems  that  thus  far  no  nation  tn  the  world  has  a  thor- 
oughly organized  system  of  naval  reconnaissance  as  a  prepara- 
tion for  war.  This  is  due  to  the  fact  that,  until  the  publication 
of  Captain  Mahan's  great  work,  only  a  few  individuals  ever 
realized  the  influence,  the  importance  of  sea  power.  As  might 
have  been  expected,  Germany  then  saw  at  once  that  what  had  so 
largely  contributed  to  her  victories  on  land,  must  form  part  of 
her  preparation  to  fight  battles  on  the  sea,  so  that  her  Naval 
General  Staff  is  now  working,  just  as  the  Prussian  Military 
Staff  did  before  1870,  at  preliminary  reconnaissance  as  part  of 
its  preparation  for  naval  war,  and  several  other  countries  are 
unquestionably  following  Germany's  example. 

Our  neglect  of  naval  reconnaissance  has  not  yet  resulted  seri- 
ously, because,  until  now,  we  have  been  an  isolated  power  in  the 
community  of  nations,  content  to  keep  our  enemies  from  our 
home  coasts  and  to  busy  ourselves  with  internal  development. 
Now,  that  condition  has  passed  away.  We  have  taken  a  colonial 
empire  from  a  decadent  world  power,  and  on  the  confines  of  that 
empire  we  find  ourselves  touching  elbows  with  every  nation  in 
the  world.  Our  commercial  and  political  relations  with  other 
powers  are  now  so  interwoven  that  war  may  threaten  with  any 
of  them  when  our  national  interests  are  divergent  from  theirs. 
We  should,  therefore,  hasten  to  repair  the  neglect  of  more  than 
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a  century,  and  begin  at  once,  in  a  comprehensive,  systematic 
way,  to  learn  where  and  how  best  to  carry  war  into  countries 
beyond  the  seas.  Colonel  G.  A.  Furse,  in  his  valuable  work 
on  "  Lines  of  Communicating  in  War,"  says: — 

"  The  disembarkation  of  an  expeditionary  force  may  have  to 
be  effected  in  a  country  of  which  we  may  possibly  have  a  very 
superficial  knowledge.  ...  In  cases  of  this  kind,  it  becomes  es- 
sential to  have  careful  reconnaissance  of  the  coast  made  by  naval 
and  military  officers,  to  whom  should  be  entrusted  the  selection 
of  a  suitable  place  for  landing,  which  may  subsequently  be  turned 
into  a  base  of  operations,  if  necessary.  .  .  . 

"  Sound  arrangements  at  the  base  of  operations  are  impos- 
sible unless  we  have  a  correct  idea  of  all  the  difficulties  which  we 
shall  have  to  contend  against,  for  without  this  it  is  obvious  that 
we  shall  never  be  in  a  position  to  devise  the  most  practical  means 
for  overcoming  them." 

Even  more  pressing  to  us  just  now  is  the  necessity  for  learn- 
ing how  to  prepare  to  defend  our  new  and  distant  possessions, 
for  these  will  be  jeopardized  first,  in  the  event  of  a  maritime  war, 
and  they  are  of  vital  importance  to  us  in  carrying  on  such  a  war. 
Our  most  exposed,  and,  strategically,  our  most  important  out- 
lying possession  today  is  the  Philippine  Group  of  islands.  We 
should  select  in  it,  without  delay,  the  tactically  strongest  localit)' 
for  a  naval  base,  in  the  best  strategic  position.  There  are  scores 
of  excellent  harbors  among  these  islands.  All  should  be  visited 
and  most  of  them  examined  by  careful  reconnaissance  before  a 
selection  is  made;  for  if  we  miss  the  key  by  a  hasty  selection,  our 
opponent  will  probably  seize  it  when  war  comes.  I  have  al- 
ready said  that  other  nations  have  not  neglected  reconnaissance 
as  we  have.  I  have  seen  British,  German  and  Japanese  naval 
officers,  many  miles  from  harbors  in  which  their  ships  w^ere  ly- 
ing, equipped  with  bicycles,  cameras,  sketch  pads  and  compasses, 
busily  engaged  in  studying  the  characteristics  of  the  countrv^ 
about  them,  while  midshipmen  and  warrant  officers  were  keep- 
ing their  ships  swept  in  their  absence. 

I  repeat  that  in  selecting  a  naval  base  in  the  Philippines  wc 
must  be  absolutely  certain  that  tactically  and  strategically  we 
have  selected  the  best,  for  when  war  comes,  our  opponent  in 
those  waters  will  assuredly  make  for  himself  a  selection  from 
among  the  harbors  we  fail  to  fortify. 
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The  Aleutian  Islands  loom  up  in  strategic  importance  when 
our  eyes  turn  to  the  Far  East;  yet,  in  spite  of  the  almost  count- 
less naval  vessels  which  we  have  sent  from  time  to  time  for 
various  purposes  into  Bering  Sea,  we  know  next  to  nothing  of 
these  islands  and  their  harbors.     We  have  been  content  to  leave 
Lthem  shrouded  in  fog  and  obscurity;  but  the  big  merchant  steam- 
[ers  of  Great  Britain  and  Japan  are  sighting  them  almost  daily. 
They  are  half  way  stations  on  the  shortest  highway  between  us 
[and  Asia,  and  must  assuredly  be  used  by  ourselves  or  our  ene- 
lies  whenever  the  Pacific  becomes  our  theater  of  war.    There 
fare  probably  not  half  a  dozen  captains  tn  the  United  States  Navy 
[today,  who,  if  passing  the  Aleutians  with  a  convoy,  would  know 
[in  which  island  they  could  find  the  best  shelter  for  coaling  and 
;  refitting. 

We  still  have  much  to  learn  of  the  Hawaiian  Islands  and  of 
our  West  Indian  possessions,  as  well  as  of  the  harbors  of  our 
continental  coasts;  in  fact  naval  reconnaissance  at  home  and 
abroad  has  been,  as  I  have  endeavored  to  show,  entirely  neg- 
lected. How  then  should  we  go  about  this  imperatively  neceS' 
sary  preparation  for  war? 

Instructions  for  reconnaissance  duty  have  been  prepared  at 
the  Naval  War  College,  and  each  summer  the  class,  in  attend- 
ance has  been  sent  out  for  a  few  weeks  at  a  time  to  make  prac- 
tical application  of  them  in  the  vicinity  of  Newport.  Instruct- 
ions of  a  similar  nature  were  formulated  several  years  ago  in  the 
Office  of  Naval  Intelligence  for  the  guidance  of  intelligence 
oflficers  afloat,  but  their  importance  has  been  so  little  appreciated 
that  they  are  the  least  heeded  of  all  intelligence  instructions,  and 
now  need  revision.  These  two  sets  of  instructions,  compared 
and  revised,  should  be  sent  by  the  Navy  Department,  as  con- 
fidential matter,  to  commanders-in-chief  and  commanding  offi- 
cers of  vessels  in  commission.  It  should  then  be  ordered, 
and  the  order  should  become  a  paragraph  of  the  naval  regu- 
lations, that  whenever  vessels  of  the  navy  are  lying  in  port 
in  time  of  peace,  the  senior  officer  present  shall  direct  that 
watch  officers  be,  as  far  as  practicable,  relieved  from  watch  duty 
by  junior  and  warrant  officers,  and  shall  assign  them  to  a 
reconnaissance  party  under  the  direction  of  the  senior  mem- 
ber, which  shall  draw  up  and  carrj'  out  a  systematic  scheme  of 
naval  and  military  reconnaissance  in  accordance  with  the  "In- 
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structions  for  Reconnaissance  Duty,"  and  make  a  rqKnt  <m  the 
same,  embodying  all  sketches  and  plans  formnlated  for  offense 
and  defense;  such  vrork,  however,  not  to  relieve  officers  from  r^- 
iilar  forenoon  or  special  drills,  when  this  can  be  avoided.  The 
reports  should  be  confidential  and  in  quadruplicate,  one  copy 
going  to  the  Navy  Department,  one  to  the  Naval  War  Coll^;c, 
one  to  the  flagship  oi  the  station,  and  the  remaining  one  to  be 
deposited,  under  seal,  in  the  safe  of  the  chief  official  in  charge 
of  the  maritime  interests  of  our  government  in  the  port  examined 
(for  example,  the  U.  S.  OmisuI,  or  die  Captain  of  the  Port,  ac- 
cording as  it  is  a  foreign  or  a  home  port),  for  inspection  and 
revision  by  the  next  reconnaissance  party  visiting  that  port. 

I  have  said  that  both  a  naval  and  military  reconnaissance 
should  be  made  by  these  parties,  because  no  representatives  of 
the  army  are  likely  to  visit  foreign  ports  or  even  ungarrisoned 
home  ports  in  an  official  capacity  in  time  of  peace,  and  the  navy 
may  have  to  convoy  and  land  the  army  before  it  can  begin  oper- 
ations in  time  of  war.  It  is,  therefore,  important  that  whenever 
possible  a  marine  officer  should  be  a  member  of  the  reconnais- 
sance party. 

The  intelligence  officers  should  also  be  members,  and  such 
portions  of  the  information  obtained  as  they  might  select,  or 
perhaps  all  of  it,  should  go  through  the  usual  official  channels 
to  the  Office  of  Naval  Intelligence. 

In  a  reconnaissance,  to  be  thoroughly  successful  in  execution 
and  valuable  in  results,  the  following  conditions  are  necessary: — 

(a).  Previous  careful  study  of  the  best  charts  and  m^s  of 
the  locality. 

(b).  Distinct  orders  to  all  detachments  of  a  party  as  to  what 
is  required. 

(c).  Thorough  equipment 

(d).  Some  aptitude  in  free  hand  sketching. 

(e).  Ability  to  ride  a  horse  or  a  bicycle,  or  both. 

(f).  Familiarity  with  the  lang^ge  of  the  country. 

(g).  Tactfulness. 

Instead  of  discussing  these  questions  in  the  order  named  I 
will  take  up  the  subject  of  free  hand  sketching.  Such  work  done 
in  reconnaissance  by  one  whose  intelligence  has  been  tactically 
trained  will  prove  a  saving  in  time  and  labor,  and  the  quickest 
and  surest  way  of  conveying  much  of  the  information  he  gathers. 
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Captain  E.  A.  Root,  U.  S.  A.,  in  his  work  on  "Military  Topog- 
raphy and  Sketching*'  says,  on  the  subject  of  reconnaissance; — 

"  However  pressed  for  time  one  may  be,  he  should  try  to 
convey  as  much  information  by  a  sketch  as  circumstances  -will 
permit." 

In  a  reconnaissance  of  a  harbor,  two  or  three  profile  sketch- 
es from  the  various  directions  of  approach  by  sea,  and  a  birdseye 
sketch  from  the  most  commanding  height  in  the  harbor's  envir- 
onment would  often  save  many  pages  of  tedious  description; 
but  the  officer  making  the  sketch  must  fully  understand  the  pur- 
poses for  which  it  is  made  and  the  details  needed  for  such  pur- 
poses. To  this  end  his  education  in  this  line  should  begin  at  the 
Naval  Academy^  and  in  the  Department  of  Drawing  at  that  insti- 
tution such  works  as  those  of  Captain  E.  A.  Root,  U.  S.  A-,  and 
Major  H.  D.  Hutchinson,  R.  A.,  should  be  used  as  text-hooks, 
and  sections  should  be  taken  out  frequently  along  the  Severn 
River  and  Chesapeake  Bay  for  practical  exercise  in  reconnais- 
sance-sketching and  the  use  of  all  reconnaissance  equipment 

Of  course  such  work  can  often  be  much  better  done  with  a 
camera,  but  a  camera  is  not  always  available,  not  always  in  order 
and  not  always  convenient  to  handle.  Moreover,  it  is  frequently 
handicapped  by  the  caprices  of  the  weather,  such  as  cloudinesSi 
rain,  haze,  the  relative  direction  of  the  sun  or  the  prevalence  of 
a  strong  wind.  Nevertheless  a  section  at  the  Naval  Academy, 
while  doing  practical  work  in  reconnaissance-sketching,  should 
also  receive  practical  instruction  in  reconnaissance-photography. 
This  practical  work  in  the  application  of  the  art  in  the  Department 
of  Drawing  need  not  conflict  with  the  teaching  of  the  art  by  an- 
other department,  if  that  is  now  the  case. 

Reconnaissance  should  not  be  confined  to  the  immediate 
vicinity  of  a  port,  but  should  extend  ten,  twenty  or  a  hundred 
miles  around  it,  if  necessary,  to  develop  any  important  tactical 
characteristics.  Money  should  be  made  available,  either  from 
the  naval  contingent  or  a  specially  appropriated  fund,  to  equip 
reconnaissance  parties  and  to  pay  alt  their  expenses  of  travel  and 
subsistence.  Each  member  of  a  properly  equipped  party  should 
have:  i  bicycle,  with  cyclometer;  i  sketch  pad;  I  note-book; 
I  foot  rule;  i  pocket  compass;  i  pocket  aneroid  barometer;  i 
pair  binoculars;  i  pocket  camera;  i  road  map  of  the  locality;  a 
passport ;  and  the  chief  of  the  party  should  be  authorized  to  pur- 
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chASt,  at  govemment  expense,  any  local  maps,  plan 
guide  books,  prospectuses  or  statistical  cotnpUatioiis  i 
information  which  he  thinks  valuable. 

In  time  of  peace  naval  reconnaissance  can  be  condti 
more  certainty  as  to  the  importance  of  localities  than 
tary  reconnaissajice;  for  while  it  is  impossible  to  fol 
particular  spots  in  a  vast  area  of  land  will  be  battlefiel 
future,  it  is  not  impossible  to  pick  out  all  probable  batt| 
in  a  line  of  coast. 

In  making  up  a  plan  of  reconnaissance  for  a  partict 
its  strategic  importance  should  first  be  considered;  i.  e 
tion.  its  strength  and  its  resotu-ces.     Questions  such 
lowing  should  be  discussed  and  settled: 

If  a  foreign  port, 

Would  it  lie  upon  our  line  of  communication  in  th' 
war? 

Would  it  strengthen  our  enemy's  communication 

Would  it  tlireaten  our  commerce  by  harboritig^  th 
destroyers? 

Would  it  protect  his  commerce? 

Would  it  cover   the  enemy's  capital   or   important 
strongholds? 

Would  it  form  a  good  base  for  his  naval  operations? 

Would  it  form  a  good  base,  if  seized,  for  ours  ? 

Are  its  resources  essential  to  the  maintenance  of  the 
fleet? 

Would  they  be  of  great  value  to  our  own? 

These  questions  settled,  the  purpose  and  extent  o; 
reconnaissance  will  be  well  defined;  t.  r.,  it  will  be  with  si 
isolation,  or  to  blockade,  or  to  bombardment,  or  to  as^ 
assault  and  capture,  or  to  seizure  and  improvised  or  pea 
defense. 

Most  of  our  wars  and  expeditions,  on  account  of  our 
by  seas,  must,  if  carried  on  aggressively,  begin  on  the  sA 
distant  lands,  and  we  should  be  prepared,  in  the  event; 
with  any  nation  in  the  world,  to  select  at  once,  in  the  ( 
country,  a  sea  base  of  operations.  Furse  says,  in  regard; 
selection :  | 

"What  is  needed  is  a  port  which  will  satisfy  three  d 
conditions,  viz.,  it  must  be  favorably  situated  with  respecj 
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direction  of  tlie  line  of  operations;  it  must  offer  a  safe  anchorage 
to  a  large  number  of  ships ;  and  it  must  possess  great  facility  for 
landing  troops  of  all  arms,  and  large  quantities  of  war  materials 
and  provisions." 

On  the  other  hand,  we  should  know  of  our  own  ports;  their 
strategic  characteristics  making  their  defense  necessary  or  neg- 
lectable  and  suggesting  the  character  and  extent  of  defense  when 
necessary;  and  in  this  connection  the  navy  should  not  be  deterred 
by  false  delicacy  from  pointing  out  to  the  army,  from  a  naval 
standpoint,  any  inadequacies  discovered  in  the  existing  defenses 
of  our  coasts. 

Reconnaissance  should  be  conducted  as  unostentatiously  and 
cautiously  as  possible,  and  with  entire  courtesy  towards  all 
people  met,  and  with  due  deference  to  local  lawful  restrictions. 
Little  will  be  learned  after  one  is  regarded  with  suspicion  or 
arouses  antagonism.  Instruments  other  than  those  carried  by 
ordinary  tourists  should  be  displayed  as  infrequently  as  possible. 
The  memory  should  be  trained  to  carry  all  memoranda  until  it 
can  be  transferred  to  a  note-book  in  privacy.  Distances  can  be 
quite  accurately  measured  unknown  to  onlookers  by  counting 
one's  paces,  if  the  average  length  of  pace  is  obtained  in  similar 
ways;  such  as  with  the  sole  of  the  shoe,  the  forearm  and  hand, 
a  pencil  or  an  umbrella.  Bearings  can  be  obtained  approximate- 
ly with  a  watch,  if  the  sun  is  not  too  directly  overhead. 

The  best  available  charts  or  maps  of  a  port  or  locality  should 
be  studied,  and  reference  books  consulted,  in  drawing  up  a  plan 
of  reconnaissance.  In  general,  the  information  to  be  obtained 
is  as  follows: 

The  location  of  forts  and  batteries  defending  the  locality;  their 
armaments  in  detail;  their  heights  above  water;  their  approaches 
from  sea  and  land;  the  arcs  of  train  of  their  guns  and  the  areas 
controlled  by  their  fire. 

The  positions  of  magazines,  storehouses  and  barracks,  and 
their  equipment  in  material  and  personnel. 

The  location  or  plans  of  mine  fields,  operating  stations,  tor- 
pedo batteries  and  searchlights,  and  details  of  their  equipment. 

The  location  and  characteristics  of  landing  places  for  an  attack- 
ing force,  and  of  unfortified  points,  which,  if  taken,  would  com- 
mand the  defenses. 

The  location  and  characteristics  of  defensive  positions  which 
would  naturally  be  held  by  mobile  forces. 
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The  location  and  characteristics  of  sites  {or  camping  groiind& 
and  for  field  hospitals. 

The  location,  equipment  and  resources  of  manu[acturtnfi 
repairing^  coaling,  watering  and  lighting  plants. 

The  number,  tonnage  and  speed  of  local  steamers,  ferryboatsT 
tugs,  yachts  and  launches,  and  the  number  and  tonnage  of 
sailing  craft,  barges,  lighters,  etc.;  also  their  draft. 

Roads;  their  directions,   nature,   width,  condition    of   repa 
grades,  intersection  with  other  roads;  how  bordered;  where  th« 
pass  through  defiles  or  cross  streams  or  railroads. 

Railroads;  their  direction;  number  of  tracks,  guage,  grade 
junctions,  stations,  cuts,  embankments,  tunnels  and  the  number 
and  capacity  of  locomotives  and  cars. 

Bridges;  their  position,  construction,   height   and    width 
spans;  the  load  they  will' bear  and  their  fairway  width,  ajid  the_ 
characteristics  and  location  of  positions  commanding  the  bri( 
heads. 

Rivers  and  streams;  their  direction^  width,  depths  fords,  rapid- 
ity of  current,  fluctuations  in  depth  (indicated  often  by  drift- 
wood), nature  of  banks;  location  and  nature  of  islands  in  them, 
heights  and  cover  commanding  channels;  character  of  the  water 
(potable  or  otherwise). 

Woods;  their  situation,  extent  and  timber;  whether  clear 
containing  underbrush ;  location  and  extent  of  clearings,  ravines, 
marshes,  etc. 

Canals;  their  direction,  width  and  depth;  location  and  leng 
of  locks;  condition  of  towpath;  location  and  height  of  bridj 
arches  over  them. 

Routes  of  telegraph  and  telephone  lines;  number  of  wir< 
and  location  of  stations. 

Villages;  characteristics  of  their  situation  and  architecture; 
width  of  streets  and  materials  of  pavements;  location  and  nature 
of  buildings  commanding  best  view  of  surrounding  countrv,  or 
specially  suited  for  strongholds. 

The  location  and  characteristics  of  defiles,  ponds,  marshes, 
springs,  valleys,  and  heights;  always  noting  from  the  latter  what 
other  heights  or  landmarks  are  visible. 

The  nature  of  cultivation. 

Information   concerning  climate,  weather,  healthfulness 
local  food  supply. 
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It  is  to  be  kept  in  mind  that  most  of  this  information  is  to  facili- 
tate the  movement  of  troops  and  supplies  from  a  landing  place 
to  a  field  of  operations,  and  to  place  the  troops  in  possession  of 
the  commanding  positions  on  that  field.  The  officers  making 
such  reconnaissance  must  have  some  knowledge  of  what  troops 
can  do  on  a  march,  what  inclines  they  can  ascend  or  descend, 
what  depths  they  can  ford;  the  extent  of  obstructions  which  will 
bar  the  way  to  various  kinds  of  impedimenta.  For  example, 
they  should  know  that  the  limit  of  fordable  depths  is  laid  down 
as  3  feet  for  infantry,  4  feet  for  cavalry  and  2}4  feet  for  guns ;  that 
3  inches  of  sound  ice  is  regarded  sufficient  to  bear  infantry  and 
field  artillery,  and  7  inches  sufficient  for  heavy  guns;  and  that 
slopes  up  to  15  degrees  are  practicable  for  movements  of  all  arms 
in  close  order,  thence  to  30  degrees  are  traversible  only  in  irreg- 
ular formations,  and  thence  to  45  degrees  can  only  be  climbed 
singly. 

In  this  connection  it  is  important  to  note,  of  villages,  if  the 
houses  are  compactly  grouped,  or  straggling,  or  strung  out. 
and,  if  the  latter  condition  prevails,  whether  the  attenuation  is 
along  a  line  of  march  or  at  right  angles  to  it.  It  is  important 
to  take  note  of  similar  characteristics  in  woods  and  marshes. 

In  judging  of  camp  sites  it  is  important  to  note  the  drainage, 
dryness  of  the  ground,  etc.,  for  sanitary  purposes. 

All  chart  data  and  sailing  directions  should  be  verified  or 
corrected  and  made  complete. 

My  resume  of  information  to  be  obtained  by  reconnaissance 
is  not  complete,  but  serves  to  show  how  much  is  to  be  sought 
in  a  thorough  reconnaissance.  Some  of  it  seems  at  first  sight  to 
be  out  of  the  province  of  a  naval  officer,  but  as  he  alone,  in  most 
cases,  has  the  opportunity  to  obtain  it  on  foreign  shores,  he  must 
do  it  if  we  are  to  have  such  information  at  all. 

As  already  suggested,  our  most  pressing  need  for  reconnais- 
sance today  is  to  select  permanent  bases  in  our  new  posses- 
sions. In  considering  harbors  for  this  purpose  they  can  be  di- 
vided into  four  classes: 

1,  Single  exit  harbors. 

2.  Double  or  multiple  exit  harbors. 

3.  Single  basin  harbors. 

4,  Double  or  multiple  basin  harbors. 
Class  No,.  4  may  be  subdivided  into— 


572  NAVAL  RECONNAISSANCE   IN  TIME  OF  PEACE. 

a.  Serial  basin  harbors. 

b.  Radial  basin  harbors. 

The  following  will  serve  as  illustrations: 

No.  i:   San  Francisco,  Santiago  de  Cuba,  or  Subic  Bay. 

No.  2:  New  York,  Kure,  Hong  Kong  and  Ilo  Ilo.  No.  i  and 
No.  2  illustrations  are  also  single  basin  harbors. 

No.  4a;  Malampaya  Sound,  Philippines,  and  Guantanamo, 
Cuba. 

No.  4b:  Pearl  Harbor,  Hawaii,  and  Sam-Sa  Bay,  coast  of 
China. 

Tactically,  the  ideally  strongest  harbor  for  a  permanent  naval 
base  would  be  of  the  multiple,  radial  basin  kind;  the  exits  being 
numerous,  fortified  and  debouching  far  apart;  the  basins  so 
located  as  to  be  masked  in  the  directions  of  the  exits. 

If  the  exits  debouch  a  hundred  miles  or  more  apart  it  would 
require  a  force  at  every  exit  equal  to  the  force  inside,  to  effectu- 
ally blockade  it,  or,  in  other  words,  the  blockading  force  would 
have  to  be  as  many  times  greater  than  the  blockaded  force  as 
there  are  exits.  There  are  very  few  harbors  possessing  more 
than  three  exits;  in  fact  I  cannot  call  to  mind  any.  Nantucket 
Sound  and  Kure  are  examples  of  those  having  three.  It  is  great 
tactical  good  fortune  to  be  able  to  select  one  having  even  two. 
We  have  but  two  such  localities  on  our  Atlantic  coast.  Long 
Island  Sound  and  Nantucket  Sound  (excepting  a  small  one  in 
Penobscot  Bay),  and  there  is  but  one,  Port  Orchard,  on  our 
Pacific  coast,  which,  after  all,  is  itself  enclosed  by  a  single  exit 
harbor.  Japan  is  lavishly  blessed  with  such  harbors  on  her 
Inland  Sea. 

If  we  are  forced  to  select  a  single  exit  harbor,  it  should  be 
one  whose  inner  basin  is  not  open  to  reconnaissance  or  bom- 
bardment through  its  exit;  one  shaped  like  Pago  Pago,  for  ex- 
ample, which  is  L  shaped,  the  axis  of  the  inner  basin  being  nearly 
at  right  angles  to  the  axis  of  the  exit.  The  exit  must  be  narrow 
enough  to  be  controlled  by  gun  fire,  and  not  too  deep  for  mines, 
and  it  should  rapidly  widen  beyond  the  line  of  fixed  defenses,  so 
that  a  fleet  issuing  forth  could  quickly  deploy  into  any  line  of 
battle.  It  should  widen  just  as  rapidly  into  the  harbor  itself,  so 
that  the  period  of  constriction  during  exit  may  be  the.  briefest 
possible. 

A  serial  basin  harbor  affords  natural  lines  of  fixed  defenses  at 
every  point  of  constriction  between  the  basins.     If  only  one  of 
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these  lines  can  be  defended  it  should  be  the  outer  one,  unless  the 
next  inner  one  possess  such  superior  characteristics  that  it  can 
be  made  much  the  stronger^  and  that  its  defenses  make  the  outer 
basin  untenable  to  the  enemy;  for  it  is  imperative  that  the  latter 
should  nowhere  find  undisputed  harbor  in  the  vicinity  of  his 
blockade. 

A  radial  basin  harbor  may  possess  advantages  over  a  serial 
basin  harbor,  if  all  basin  entrances  are  defended  and  there  are 
water  traverses  connecting  the  rear  ends  of  the  basins,  for  then 
the  blockaded  fleet  would  still  possess  some  mobility  after  the 
outer  exit  had  been  carried,  especially  in  torpedo  boat  attack, 
which  might  be  made  upon  the  enemy  from  any  or  all  of  the 
basins  having  connections  in  their  rear. 

The  first  considerations  in  the  selection  of  a  permanent  naval 
base  are,  of  course,  strategic. 

It  should  be  on  or  near  our  lines  of  communication. 

It  should  be  centrally  located,  with  reference  to  all  routes  by 
which  the  enemy  might  enter  the  area  under  its  control. 

It  should  include  within  its  fixed  defenses  a  district  of  domi- 
ciled, skilled  labor,  and  resources  for  subsistence  and  repair. 

Let  us  take,  for  example,  the  Philippine  Islands.  Our  lines 
of  communications  through  the  group  to  any  theater  of  oper- 
tions  on  the  Asiatic  coast  would  run  from  Guam  through  the 
Strait  of  San  Bernadino  or  Surigao.  Thus,  we  see,  they  would 
pass  just  north  and  just  south  of  the  island  of  Panay.  Looking 
next  for  the  most  central  position  with  reference  to  all  water 
routes  by  which  an  enemy's  naval  forces  could  enter  the  Philip- 
pine group,  we  find  it  to  be  the  island  of  Panay.  Looking  next 
for  the  centers  of  domiciled  skilled  labor  in  the  islands,  we  find 
there  are  but  two;  Manila,  in  Luzon,  and  Ilo  Ilo,  in  Panay. 

All  strategic  considerations  have,  then,  pointed  to  the  island 
of  Panay.  We  have  next  to  look  for  its  harbors.  It  has  but 
one  worthy  of  the  name,  Ilo  Ilo;  let  us  then  examine  its  tactical 
characteristics. 

It  is  a  single  basin,  double  exit  harbor;  the  exits  debouching 
nearly  thirty  miles  apart  at  the  north  and  south  ends  of  the  island 
of  Guimaras.  The  harbor  is  completely  masked  in  a  semicircu- 
lar bight  of  Guimaras.  and  the  exits  are  suitable  for  the  strong- 
est defenses  of  all  kinds.  We  might  be  well  content  with  these 
characteristics,  but,  looking  a  little  closer,  we  find  only  a  narrow 
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•trait  between  the  small  island  of  Guimaras  and  the  large 
of  Negros,  and  this  strait  has  only  17  feet  ol  water  in  its 
part-  llo  Ito  is  thai,  tactically,  a  harbor  enclosed  between  the 
islands  of  Paoay  and  X^ros,  with  exits  separated  by  almost  die 
entire  drciunferencc  of  either  oi  those  islands ;  in  other  words,  its 
exits  dcbooch  three  hundred  miles  apart. 

Having  by  a.  general  reconnaissance  selected  the  strongest 
strategic  and  tactical  locality'  for  a  naval  base,  further  spedaJ  re* 
connaissance  must  be  made  to  select  sites  for  drydocks,  repair 
shops,  coal  wharves  and  sheds,  reservoirs,  barracks,  magazines, 
storehouses,  and  hospitals.  The  local  hydrographic  and  topo- 
graphic conditions  must  largely  govern  in  this,  but  there  are  tac- 
tical conditions  too,  which  must  not  be  disr^^decL 

t.  The  site  should  be  safe  from  bombardment  by  blockadii 
vessels,  and  should  be  naturally  masked  from  outside  reconnais- 
sance. 

2.  The  establishment  should  be  so  laid  out  that  there  wiU 
no  congestion  of  vessels  along  its  water  front. 

3.  If  there  is  a  choice  between  an  insular  and  a  continental 
side  of  the  harbor,  the  former  should  generally  be  chosen,  especi- 
ally if  the  base  is  in  an  unfriendly  or  insurrectionary  country'. 
This  was  found  necessary  by  the  British  at  Hong  Kong, 

4.  Tile  site   should   be  so  located  that  projectiles   aimed 
its  defenses  will  not  place  its  establishments  in  jeopardy. 

The  site  having  been  selected,  reconnaissance  for  its  defense  is" 
next  in  order.  It  may  be  claimed  that  this  is  work  for  the  army 
engineer,  but  he  will  not  be  on  the  spot,  and  may  never  be  sent 
to  the  spot  until  the  naval  oflFicer  there  calls  attention  to  its 
tactical  defensive  characteristics.  Naval  reconnaissance  must, 
therefore,  select  the  general  locality,  leaving  to  the  engineer's 
technical  knowledge  the  adoption  of  the  exact  sites.  In  select- 
ing a  general  locality  for  fixed  defenses  the  following  conditic 
suggest  themselves: 

(a).  The  first  site  to  be  selected  is  one  which  gives  axial 
down  a  channel,  such  as  an  island  in  midchannel  or  a  point 
land  projecting  into  it. 

(b).  The  next  position  should  be  one  whose  fire  will  cross  the" 
axial  fire  of  the  first,  i.  e..  on  one  bank  or  the  other  of  the  channel, 
and  it  should  be  close  enough  to  the  first  to  deliver  its  most 
eflfective  fire  simultaneously  with  that  from  it. 
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(c).  The  choice  between  banks  being  otherwise  equal,  it  is 
better  to  place  all  batteries  on  one  bank  only,  instead  of  dividing 
them  between  the  two,  for  this  will  concentrate  all  fire  upon  one 
side  of  an  incoming  fleet,  and  permit  it  to  fight  but  one  broadside 
in  return.  It  also  eliminates  the  possibility  of  batteries  firing 
into  each  other,  and  facilitates  intercommunication  and  control 
of  fire, 

(d).  There  should  be  fixed  defenses  on  any  salient  point  caus- 
ing a  sharp  bend  in  a  channel, 

(e).  There  should  be  fixed  defenses  commanding  the  offing, 
especially  if  it  contains  anchoring  ground. 

(f).  The  height  of  fixed  defenses  above  water  must  not  be 
too  great  for  guns  at  extreme  depression  to  cover  the  nearer 
side  of  the  channel. 

(g).  In  selecting  heights  for  fixed  defenses,  that  one  should  be 
chosen  (if  not  too  high)  which  commands  all  others  in  its  neigh- 
borhood; otherwise  provision  must  be  made  to  hold  the  posi- 
tion commanding  the  selected  site  with  an  adequate  mobile  force. 

(h).  It  should  be  arranged  that  the  aggregate  fire  from  all 
batteries  in  supporting  distance  of  each  other  in  any  locality 
shall  be  at  least  superior  to  the  broadside  of  two  standard  battle- 
ships, especially  in  lighter  caliber  guns,  which  cannot  be  too 
numerous. 

(i).  The  caliber  of  guns  in  a  battery  should  be  in  proportion 
to  the  range  within  which  the  constriction  of  the  channel  will 
compel  the  enemy  to  pass. 

(/)•  Sites  must  be  selected  for  searchlights  and  mine  fields, 
and  for  batteries  to  cover  the  latter. 

Many  portions  of  our  new  possessions  are  incompletely  or 
inaccurately  surveyed.  This  is  also  true  of  many  other  parts  of 
the  world,  especially  those  waters  of  Asia  which  are  now  near 
the  focus  of  international  speculation.  Surveys  must  be  pre- 
ceded by  reconnaissance,  and  the  outcome  of  the  surveys  will 
be  charts  and  sailing  directions.  On  the  threshold  of  such  work 
we  should  realize,  tliat  charts  and  sailing  directions  are  weapons  of 
strategy  and  tactics.  A  hydrographic  chart  prepared  by  or  for 
the  navy  should  be  as  complete  a  military  map  as  one  prepared 
for  a  land  campaign.  Its  features  should  not  cease  at  the  shore 
line,  but  every  characteristic  of  contour,  roadways,  streams  and 
bridges,  fords,  woods,  swamps,  cultivated  fields,  villages,  tele- 
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graph,  etc.,  within  the  area  covered  should  be  sbovm, 
and  size  of  charts  should  be  an  outcome  of  strategic  sti 
ii^  directions  have  an  equal  military  value.     Unlortunatelj,  with 
the  decadence  of  sail  power,  they  have  grown  briefer  and  briefer, 
but  it  should  not  be  so.     Sailing  directions  should  be  regarded 
as  supplemental  reports  of  naval  reconnaissance  and  shouJd  be 
prepared  accordingly.    This  emphasizes  the   fact   that   hjibo- 
graphic  sun^eying  should  be  conducted  by  na\*al   officers,, 
it  is  essentially  and  especially  strategic  work. 

Of  all  things  which  contribute  to  the  success  of  a  mi 
undertaking,  preparation  is  most  important,  and  to  no  country ' 
is  preparation  more  important  than  to  ours,  with  ©ur  meager 
experience,  our  naturally  peaceful  pursuits  and  our  new  and 
dangerous  propinquity  to  the  great  nations  of  the  world.  A  for- 
mer president  of  the  War  College  has  given  the  formation  olfl 
plans  of  operations  as  one  of  the  three  principal  branches  of  pre- 
paration, and  he  places  the  study  necessary  to  the  formation  of 
such  plans  under  three  heads,  historical,  statistical  and  geograph- 
ical. Von  Moltke  has  declared  that  geography  is  three-fourths 
the  science  of  war,  and  the  only  way  we  can  study  geography  for 
military  and  naval  purposes  is  by  reconnaissance.  The  Prussian 
staff  officers  devoted  themselves  to  elaborate  studies  of  strategy 
and  geography,  not  only  by  means  of  books,  but  by  travel,  aod 
following  in  person  each  campaign.  Dr.  T.  Miller  MagTuirc.  in 
his  *'  Outlines  of  Military  Geography  "  speaking  of  the  r^d 
triumph  of  Prussia  over  France,  in  1870,  says: 

"  How  was  this?    Simply  because  for  a  generation  the  leaders 
of  the  German  race  had  devoted  themselves  with  constant  zeal  to 
profound  studies  of  strategy  and  military  geography  in  all  its 
bearings,  and  during  the  struggle  had  acted  on  the  knowledge 
thus  acquired.    They  were  ready  for  war  in  its  most   highly 
developed  form;  their  adversaries  were  neither  as  well  trained  ji 
nor  as  well  prepared.    There  was  no  other  reason."     What  th^H 
Prussians  did,  the  Germans  are  still  doing,  and  the  British  and     ^ 
Japanese  are  learning  to  do  likewise.     Can  we,  who  are  elbowing 
all  three  nations  with  a  jealous  fear  that  they  are  crowding  us, 
afford  to  be  behind  them  in  any  branch  of  preparation  for  war? 

The  United  States  has  led  the  world  in  the  study  of  the  art  of 
naval  warfare,  and  this  study  brings  out  clearly  the  analogy  of 
methods  on  sea  to  those  on  land.    Von  Moltke  has  shown  that 
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preliminary  reconnaissance  is  one  of  the  greatest  sureties  of 
success  in  land  campaigns.  Let  us  who  follow  the  sea  be  no 
longer  blind  to  the  lesson  which  this,  by  analogy,  teaches,  but  let 
us  get  away  among  the  first  on  the  road  to  preparation  in  this 
important  field.  After  a  few  years  of  such  work  if  carried  on 
energetically  and  systematically,  there  would  be,  in  the  cabin  of 
the  commander-in-chief  or  senior  officer  present  on  every  one  of 
our  warship  stations  such  carefully  prepared  information  con- 
cerning every  locality  within  the  limits  of  the  station  that  if  war 
came  like  a  thunderbolt  from  a  clear  sky  his  plan  of  action  could 
be  correctly  mapped  out  while  getting  up  anchor. 

Never  more  keenly,  perhaps,  has  the  lack  of  preliminary  naval 
reconnaissance  been  felt  in  our  service,  than  by  the  staff  of  the 
commander-in-chief  of  the  naval  force  on  our  Asiatic  Station 
when  war  so  suddenly  threatened  with  Spain  in  the  spring  of 
1898.  On  February  25  of  that  year  the  following  telegram  was 
received: 

"  Dewev,  Hongkong; 

In  the  event  of  war  with  Spain,  your  duty  will  be  to  sec  that  the  Span- 
ish squadron  does  not  leave  the  Asiatic  coast,  and  then  offensive  opera- 
tions in  the  Philippine  Islands. 

ROOSEVELT." 

Here  was  a  theater  of  operations  outlined  with  mandatory  ab- 
ruptness. What  was  known  about  that  theater?  Only  what 
could  be  gleaned  from  unreliable  charts  and  antique  sailing  di- 
rections. The  fortifications  of  Manila  and  Cavite  had  been  open 
to  inspection  for  a  decade  of  peace  years,  and  the  characteristics 
of  Manila  and  Subic  Bays,  of  Ho  Ho  and  other  ports,  could  have 
been  studied  from  the  days  of  Perry,  but  no  American  Von 
Moltke  existed  in  our  navy.  It  was  too  late  to  begin  naval  re- 
connaissance then;  in  fact,  as  we  all  know,  relations  between  the 
two  countries  had  been  so  long  strained  that  it  would  have  been 
too  late  a  year  earlier.  There  was  but  one  possible  way  to  make 
up  in  some  degree  the  lack  of  knowledge,  viz.,  through  the 
U.  S.  Consul  at  Manila,  a  man  naturally  in  no  sense  trained  for 
military  or  naval  reconnaissance.  Consequently  we  soon  find  the 
following  sequence  of  telegrams: 

"  Washington,  April  24,  1898. 
"  Dewey,  Hongkong: 

War  has  commenced  between  the  United  States  and  Spain.    Proceed 
at    once    to    the    Philtppine    Islands.     Commence    operations    at    once, 
38 
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particularly   against    the    Spanish    fleet.     You    must    capture    vcss 
destroy.       Use  utmost  endeavors. 

LONG.' 

HdngKonc,  April  25,   18916. 
"Secretary  of  Navy,  Washington: 

The  squadron   will  leave  for  Manila,   Philippine'  Islands,  immediatd| 
upon  the  arrival  of  the  United  States  consul  from  Manila. 

DEWEY.- 

HoNCKOifG,  April  27,   169S. 
"  Secs&TarY  op  Navy,  Washington: 

Williams,  the  United  States  consul  from  Manila,  has  arrived.    1 
squadron  will  sail  immediately  for  the  Philippine  Islands. 

DEWEY. 

Extract  from  Commodore  Dewey's  report  on  the  Battle  of 
Manila: 

"The  squadron  left  Mirs  Bay  on  April  27,  immediately  on  the  arrit 

of  Mr.   O.   F.  Williams,  United  States  consul  at  Manila,   who  brouul 
important  information  and  who  accompatiies  the  sqoadron," 

Here,  then,  was  a  commander-in-chief,  one  of  the  most  ener- 
getic, audacious  and  resourceful  our  navy  has  ever  produced, 
fully  ready  for  battle  in  all  other  respects,  compelled  to  wait  two 
days  after  urgent  commatids  to  open  his  campaign,  in  arder  to 
obtain  that  knowledge  of  the  enemy's  country  and  resources 
which,  had  our  navy  had  a  system  of  preliminary  reconnaissance, 
should  have  been  lying  all  the  time  in  a  drawer  of  his  desk.  The 
information  finally  obtained  was  as  it  could  not  otherwise  be, 
meager  and  imperfect  that  only  the  inspiration  and  resolute  ac 
tion  of  our  great  leader  made  our  success  complete. 

The  inadequacy f  indeed  the  paucity,  of  our  topographical 
knowledge  of  the  environment  of  Santiago  de  Cuba  in  the  spring 
of  i8g8,  is  well  known,  and  the  impossibility  of  completing  such 
knowledge  after  war  broke  out  was  fully  demonstrated.  Let  os 
take  to  heart  the  lessons  thus  taught  and  try  to  realize  how  nar- 
rowly we  escaped  the  consequences  of  our  neglect,  and  let  us 
begin  at  once  with  the  utmost  effort  to  repair  that  neglect  before 
we  are  again  caught  in  the  predicament  of  war. 

Preliminary  reconnaissance  is  practically  at  an  end  when  war 
becomes  imminent.  Tactical  reconnaissance  may  begin  when 
war  breaks  out,  but  there  are  widely  different  limits  to  naval 
tactical  reconnaissance  and  military  tactical  reconnaissance. 
The  latter,  conducted  on  land,  with  many  chances  of  conceal- 
ment, and  in  frequent  touch  with  disaffected  people  in  the  ene 
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my's  country,  will  generally  result  in  much  valuable  informauon, 
sometimes  going  far  toward  making  up  for  the  neglect  of  prelim- 
inary reconnaissance,  but  naval  tactical  reconnaissance  must  be 
confined  to  the  enemy's  coast  line,  with  no  possibility  of  con- 
cealment and  with  little  intercourse  with  noncombatants  on 
shore.  There  may  be  occasional  daring  and  fruitful  exploits  like 
that  of  Lieutenant  Blue  at  Santiago,  and  Lieutenant  Ward  in 
Porto  Rico,  but  they  can  only  at  best  be  rare.  Beyond  such, 
nothing  can  be  done  except  to  draw  the  fire  of  the  enemy's  bat- 
teries and  fortifications  as  was  done  by  Admiral  Sampson  at  San 
Juan,  and  endeavor  in  the  excitement  of  action  to  locate  gun 
positions  and  estimate  the  caJiber  of  the  projectiles  hurled  from 
them.  Of  the  San  Juan  bombardment  Admiral  Sampson 
reports : 

"  I  determined  to  attack  the  batteries  defending  the  port,  in  order  to 
develop  their  positions  and  strength^  and  then  turn  to  the  westward." 

Twelve  hundred  and  twenty-five  projectiles  were  expended  up- 
on San  Juan  for  this  purpose,  with  the  result  that  *'  all  the  shore 
batteries  had  been  developed,  and  they  were  more  numerous 
than  the  information  received  had  led  me  to  suspect "  (Admiral 
Sampson's  report).  One  man  had  been  killed  in  this  recon- 
naissance, and  seven  or  more  wounded,  while  seven  U.  S.  war- 
ships had  been  for  two  and  a  half  hours  in  danger  of  destruction. 
Such  is  the  risk  and  cost  of  tactical  naval  reconnaissance,  and 
such  are  the  meager  results  when  it  is  made  to  repair  the  neglect 
of  reconnaissance  prehminary  to  war.  Had  there  existed  in 
our  navy  a  well  developed  system  of  preliminary  naval  recon- 
naissance, even  for  but  five  years  previous  to  1898,  Admiral 
Sampson  might  have  had  the  information  he  sought  before  the 
war  broke  out.  and  it  would  have  cost  less  than  fifty  dollars.. 

For  the  navy,  taclkal  reconnaissance  can  never  make  up  for 
the  neglect  of  preliminary  reconnaissance.  The  chief  value 
of  naval  tactical  reconnaissance  and  reconnaissance  in  force  will 
be  to  gain  information  concerning  the  enemy's  fleet  and  other 
forces  on  the  seas. 

I  present  this  paper  in  the  hope  that  it  may  be  a  seed  which 
will  quicken  into  a  system  of  naval  reconnaissance  in  time  of 
peace  unequalled  in  its  scope  and  completeness  by  any  in  the 
world,  for  "  in  nothing  more  than  in  war,  knowledge  is  power." 
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A  NEW  RIVER  GUNBOAT. 


A  shallow-draft  river  gunboat,  one  of  two  just  built  for  the 
British  Government  by  Messrs,  Yarrow,  was  taken  for  a  trial 
run  in  the  Thames  from  Greenwich  to  Gravesend  and  back  on 
Saturday  afternoon,  when  there  were  present  on  the  ship 
among  others,  Adm.  Sir  R,  H.  M.  Molyneux,  Vice-Adm.  Mor- 
ant,  the  Turkish  Ambassador,  Capt.  Schilling  (French  Naval 

!        Attache),  Com.  Schwarz  (Austrian  Naval  Attache),  Com.  Ka- 

washima  (Japanese  Naval  Attache),  Capt.  T.  Matsuo  (Japanese 

Chief  Naval  Constructor),  Sir  Hiram  Maxim,  and  Prof.  W.  C. 

Unwin. 

The  great  feature  of  the  Teal,  as  the  vessel  ts  named,  is  the 

I  smallness  of  her  draft,  which  does  not  exceed  2  feet  3  inches; 
on  her  official  trials,  indeed,  it  was  only  2  feet  2^  inches  with  a 
load  of  40  tons  on  board,  and  yet  the  mean  of  six  runs  on  the 
measured  mile  showed  a  speed  of  13.045  knots,  or  15.014  statute 
miles  an  hour.  This  speed  was  attained  without  forced  draft 
and  when  the  fuel  burnt  was  wood.  The  Teal  is  160  feet  long 
and  has  a  beam  of  24}^  feet.  Her  hull,  which  is  of  galvanized 
steel,  is  divided  into  ten  water-tight  compartments,  each  of 
which  is  an  independent  flotable  section- — a  system  of  construc- 
tion which  enables  the  vessel  to  be  put  together  while  afloat  and 

I        avoids  the  inconvenience  of  riveting  up  and  laimching  in  locali- 

I  ties  where  skilled  labor  may  be  unobtainable.  There  are  two 
screws,  driven  by  two  sets  of  compound  surface-condensing 
engines  which  run  at  about  300  revolutions  a  minute.  These 
screws  are  much  larger  in  diameter  than  the  draft  of  the  ship, 
and  revolve  each  in  a  special  tunnel  designed  to  secure  that  they 
always  work  in  soUd  water.  Access  to  them  is  gained  by  man- 
holes on  the  main  deck,  and  it  is  stated  that  only  20  minutes  are 
required  to  remove  a  propeller  and  put  another  in  its  place. 

Steam  is  supplied  by  a  pair  of  Yarrow  water-tube  boilers,  and 
the  forced  draft  which  is  provided  for,  though  not  necessary 
for  the  maintenance  of  full  speed,  will  be  useful  when  the  wood 
fuel  available  is  green  or  of  poor  quality.    The  guns,  which 


consist  of  two  6* pounder  q.  f.  and  six  .303  Maxims,  are  mounted 
on  an  upper  or  battery  deck  which  extends  about  half  the  length 
of  the  ship,  and  being  completely  housed  in,  provides  spacions 
quarters  for  Europeans;  its  bulwarks,  like  the  sides  of  the  vessel 
in  way  of  the  machinery  and  the  cabin  accommodation  for  the 
officers  on  the  main  deck,  are  protected  by  Cammell  chrome  steel 
of  such  thickness  as  to  be  proof  against  rifle  fire,  point  blank. 
at  close  quarters.  Aft  on  the  main  deck  there  is  accommodation 
for  the  native  crew  and  also  a  special  sick-bay.  The  ship  is  fit- 
ted with  no  fewer  than  four  rudders,  all  controlled  by  the  usual 
steam  and  hand  gear.  These  give  extraordinary  command  over 
her  steering;  indeed,  it  is  possible  to  make  her  describe  a  com- 
plete circle  in  little  more  than  her  own  length — The  TitrifS, 
London,  June  24. 
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DISCUSSION. 

CAPTAti*  F.  E.  Chadwick's  Letter.    Sec  No.  98. 

Lieut. -Commander  C.  N.  Atwater.  U.  S.  N. — Captain  Chadwick's 
views,  as  expressed  in  his  timely  Jetter,  bring  before  the  service  a  ques- 
tion of  very  great  importance.  Another  important  question,  as  to 
whether  we  shall  train  apprentices  or  landsmen,  is  not  asked,  and  can- 
not, perhaps,  be  pertinently  discussed  in  this  connection;  hut  1  desire 
to  preface  what  I  have  to  say  by  endorsing  Captain  Chadwick's  views 
concerning  the  training  of  apprentices. 

The  remarkable  physical  development  which  takes  place  among  the 
lads  On  a  sailing  training  ship  in  the  short  space  of  a  summer  or  a  winter 
cruise  seems  to  me  without  a  parallel  in  other  edwcational  institutions, 
afloat  or  ashore.  This  development  in  si^e  and  weightj  in  strength  and 
activity,  has  recurred  under  my  observation  on  successive  foreign 
cruises,  and  I  am  convinced  that  it  need  never  fail  to  recur  if  the  cruise 
is  a  foreign  one  and  if  not  less  than  half  the  time  be  spent  actually  at 
sea. 

I  emphasize  the  point  that  the  cruise  should  be  foreign  because,  of 
ten  sailing  training  cruises  1  have  made,  the  only  two  which  failed  to 
secure  excellent  results  were  along  our  own  coast.  In  these  two  cruises 
there  were  constant  restlessness  and  frequent  desertion.  The  boys  are 
always  unsettled  or  seasick  or  homesick  at  first,  and  if  they  are  in  home 
ports  they  are  apt  to  get  away.  If  ihey  are  in  foreign  ports  they  are 
attracted  by  their  novel  surroundings  and  gradually  become  reconciled 
to  the  life  they  arc  leading  on  shipboard.  The  present  excellent  bar- 
rack training  ashore  followed  by  a  foreign  cruise  with  long  periods  at  sea 
minimizes  desertion  and  makes  it  possible  to  keep  the  boys  interested 
until  they  are  given  leave  before  being  transferred  to  general  service. 

As  some  officers  are  opposed  to  training  apprentices  in  sailing  ships 
on  the  ground  of  waste  of  time,  I  wish  to  give  it  as  my  belief  that  only 
four  months  are  absolutely  necessary  to  secure  the  results  that  advocates 
of  salting  training  ships  hope  to  obtain.  A  ship  saiUng  for  the  English 
channel  in  June  is  ready  to  transfer  her  apprentices  on  arrival  at  Hamp- 
ton Roads  on  the  1st  of  November;  one  starting  on  January  ist  for  the 
West  Indies  has  hers  ready  to  transfer  at  Hampton  Road.'i  early  in  May. 
This  leaves  two  months  in  which  to  reach  a  navy  yard,  attend  to  neces- 
sary repairs,  lay  in  stores  and  proceed  to  Newport  for  the  next  lot  of 
boys.  This  schedule  permits  of  two  cruises  annually,  and  any  deviation 
from  it  results  in  the  loss  of  a  class;  the  time  allowed  is  barely  suffi- 
cient for  training  and  for  refitting.  It  has  the  fewest  possible  drawbacks 
as  to  seasons  and  weather.  It  is  a  regular  plan  which  makes  it  possible 
to  keep  the  boys  interested  until  they  are  transferred. 

Other  than  physical  benefits  to  the  apprentices  are,  of  course,  less 
strikingly  apparent;  but  it  seems  to  be  the  general  opinion  of  officers 
who   have   served  in  sailing  training  ships   that  the  boys  are  rendered 
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alert  and  actrre.  mmtaOjr  u  ««11  as  ftkr^ieaily.  that  tli«  life  makes  them 
cooraffHMi  awi  quck-wttted  in  cHiefccacKS  and  develops  SFff-respect 
aad  Bwduesa. 

The  prdtmipaiy  tT^niog:  at  tlie  sUtUMi  now  leaves  little  to  be  desired 
Tbere  are  pnogresuvelj  fewer  boys  eadi  year  in  the  drafts  who  are  lack- 
ing in  pfaysique,  oipadtr  or  ambition,  or  wbo  are  tDCOrrigibly  bid 
The  average  draft  is  now  a  well-discipHned  and  tractable  body  of  deaa. 
decent  joung  Atnericaiu  wbo  develop  rapidly  into  very  respectable  sea- 
men and  excellent  marksmen.  Our  warrant  and  petty  ofEcers  wbo  arc 
ex-apprentkcs  are  the  best  argument  for  a  cootiQiiznce  oi  the  present 
training  in  sailing  sbip& 

It  is  my  earnest  conviction  that  Captain  Chadwick  is  wise  in  adw^ 
eating  sailing  training  ships  and  in  mainuining  that  equally  good  results 
cannot  be  obtained  by  using  vessels  with  ^tearn  power.  Boys  must  be 
kept  interested  and  occupied  while  they  are  being  saturated  with  salt 
water,  and  they  are  less  likely  to  be  aware  oi  the  pickling  process  on  a 
sailing  ship  than  on  a  steamer,  where  equal  results  can  only  t»e  obtained 
at  a  greater  expenditure  of  both  time  and  money. 


Discusiion  by  Lieutenant  M.  Wyt.  Dutch  Navy,  of  lecture  by  Lieu* 
tenant  L.  H.  Chandler,  U.  S.  N.,  on  "  Torpedo  Operations  in  Naval 
Warfare."  This  discussion  accompanied  a  translation  of  the  above  lec- 
ture by  Lieutenant  Wyt  which  appeared  in  the  MarinrUad,  a  Dutch 
naval  magazfne,  pnnlcd  at  Heldcr,  Holland. 

In  commencing  his  translation.  Lieutenant  Wyt  says:  "  On  August  6 
iQOi,  Lieutenant  L.  H.  Chandler.  U.  S.  N.,  delivered  a  lecture  on  'Tor- 
pedo Operations  in  Naval  Warfare  '  before  the  U.  S.  Naval  War  Col- 
lege at  Newport,  R.  L  As  a  matter  of  fact  the  lecture  roust  be  under- 
stood by  the  readers  of  the  Maritieblad  as  applying  to  conditions  existing^ 
in  the  United  States,  and  it  must  be  born  in  mind  that  ever>'thing  that 
is  true  for  the  other  side  of  the  ocean  is  not  always  necessarily  applicable^ 
to  the  Dutch  Navy." 

In  concluding  his  translation,  Lieutenant  Wyt  sums  up  as  follows: 

'*  The  question  of  the  adjustable  gyroscope  has  also  been  under  con- 
sideration by  the  Dutch  commission  charged  with  the  regulation  of  tbe 
torpedo  service,  and  it  is  regretted  that,  owing  to  its  confidential  nature, 
any  discussion  of  it  must  be  omitted. 

"  Mr.  Chandler's  lecture  seems  to  me  unusually  interesting  because 
he  discusses  the  most  modern  improvements  of  the  torpedo,  and  our  war 
ships  and  torpedo  vessels  are  fitted  with  weapons  of  the  types  discussed 
in  the  lecture.  The  diagrams  show  that  the  .^.me^ican  Morris  is  very 
similar  to  our  Scylla  and  Hydra,  and  1  judge  that  our  Xa,  Xc  and  XI 
torpedoes  are  very  similar  to  the  American  Whitehead,  5  metre.  Mark  I. 

"  In  spite  of  the  .similarity  of  outfits,  I  suppose  the  Dutch  navy  must 
consider  the  question  from  a  Dutch  point  of  view,  and  from  that  point 
of  view  a  section  of  seven  boats  is  too  large,  even  had  wc  the  necessary 
boats  at  our  disposal.  The  n3rrc>w  passages  between  the  Dutch  banks.1 
would  not  permit  of  such  a  gathering  of  boats,  as  such  a  large  sectioft] 
would  be  unable  to  disperse  sufficiently  before  coming  under  tbe  gunSj 
of  the  enemy's  ships  on  that  account. 
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•'  It  also  seems  to  me  to  be  a  great  pity  to  launch  twenty-one  torpedoes 
at  the  same  moment.  If  the  distance,  speed,  etc.,  of  the  antagonist  have 
been  correctiy  estimated,  then  several  torpedoes  will  hit  the  target,  but 
if  there  has  been  some  mistake,  then  the  whole  section  is  put  out  of 
action  tn  a  moment  without  accomplishing  anything.  I  prefer  the  system 
in  our  navy,  where  the  torpedoes  are  launched  at  certain  intervals. 

"A  great  advantage  of  the  adjustable  gyroscope  seems  to  me  to  be 
that,  while  using  above  water  tubes,  it  is  possible  to  run  all  of  the  tor- 
pedoes directly  ahead.  When  launching  the  two  bow  torpedoes  in  that 
way,  a  danger  zone  is  obtained  of  sufficient  width  to  neutrallsEC  errors  in 
judgment  in.  pointing.  This  right-ahead  fire  seems  to  me  the  simplest  to 
deliver,  especially  when  it  is  hard  to  judge  bearings,  distances  and 
speeds  at  night  and  under  search  lights  and  gun  fire.  In  that  case  I 
suppose  the  ahead  fire  will  give  the  best  chance  of  success.  I  therefore 
believe  that  the  Hydra  and  Scylla  would  be  improved  were  they  fitted 
with  the  adjustable  gyroscope. 

"I  believe  that  the  gun  will  always  be  the  deciding  factor  in  every 
naval  engagement,  and  that  the  torpedo  and  ram  can  only  come  into  play 
secondarily  for  a  large  ship.  I  am  of  the  opinion  that  every  commander 
will  be  obliged  to  manoeuvre  mainly  to  make  his  gun  fire  tell,  and  that 
the  ram  and  torpedo  must  wait  for  their  opportunity  during  the  mclcc 
at  the  end  of  the  battle. 

"  I  cannot  understand  how  Mr.  Chandler  can  reset  his  adjustable 
gyroscope  in  a  very  short  time,  especially  with  the  submerged  tube.  It 
is  clear  that  he  intends  to  put  his  torpedoes  in  the  tubes  before  the 
action  opens,  and  that  is  the  only  proper  way.  The  quick  changes  dur- 
ing the  different  phases  of  the  fight  would  make  it  very  unwise  to  put 
one  of  your  torpedoes  out  of  action  for  a  short  time  to  reset  it,  es- 
pecially when  you  are  driven  to  bay  by  a  powerful  enemy.  Only  the 
attacking  party  will  have  the  time  to  spare  five  or  ten  minutes  (or  re- 
setting the  gyroscope,  and  I  suppose  five  or  ten  mirtutes  would  be  a 
nianimum  for  a  submerged  tube. 

"  I  sincerely  hope  that  Mr.  Chandler's  very  interesting  paper  has 
shown  to  the  readers  of  the  Marintblad  that  in  the  American  Navy  there 
is  a  strong  inclination  to  secure  a  prominent  place  for  the  fleet." 
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PROFESSIONAL  NOTES. 

Prepared  by  Lieutenant  L.  S.  Van  Duzer.  U.  S.  Navy. 


For  convenience  of  reference  these  notes  are  arranged  as  follows: 

A.  Notes  on  ships  of  war.  budgets,  and  personnel,  the  notes  appearing 
nnder  the  head  of  the  nava!  power  to  which  they  refer.  Alphabetical 
arrangement  is  followed. 

B.  Miscellaneous  Notes  on  Armor,  Ordnance,  Explosives,  Torpedoes, 
etc.    The  arrangement  is  aphabetical  and  the  principal  heads  are: 


T.  Ammunition. 

2.  Armor. 

3.  Boats. 

4.  Boilers. 

5.  Canals,  Harbors,  and  Water- 

ways. 

6.  Coaling  Ship. 
7-  Coast  Defense. 

8.  Communications, 
g.  Construction. 

10.  Dock^. 

11,  Electricity. 
tz.  Engines. 


13.  Fortifications. 

14.  Fuel. 

15.  Gunpowder   and    Explosives. 

16.  Guns. 

17.  Guns:  Firing, 

18.  Guns:  Mounts. 

19.  Instruments  Used  in  Action,  etc 

20.  Machinery  (au?tiliary  engines),  etc. 

21.  Operations  (war  or  manoeuvers). 

22.  PropuUion. 

23.  Small  Arms. 

24.  Strategy  and  Tactics. 
23.  Torpedoes. 


SHIPS  OF  WAR,  BUDGETS  AND  PERSONNEL, 
AUSTRIA. 

AcsTBiAK  Naval  Budget  for  igoi^igoa.— The  Austrian  naval  budget 
for  1901-1902  was  approved  May  23,  1901.  The  total  amount  appropri- 
ated is  46,690,820  crowns  ($9,478,236.46;  r  crown  =  $0,203).  an  increase 
of  3,200,000  crowns  on  the  appropriations  for  iQOO-jgoi  The  ordinary 
estimates  amount  to  30,803,200  crowns  and  the  extraordinary  to  15,887,620 
crowns.  The  principal  increases  are  1,250.000  crowns  for  new  construct- 
ion, 200.000  crowns  for  arms,  and  200.000  crowns  for  maintenance,  trans- 
portation, and  exercise  of  the  fleet.     Some  of  the  principal  items  are 

as  follows:  Sum     Tobeoppro- 

Appro-  brbited  in  fu- 
muted,  cure  budvets. 
In  tJie  ordtnarv  ettlmaUs :  erawni,         orowiu. 

For  tfae  torpedo  cmtser  SzlgetTftr,  4th  tnstbliAent 300,000  fl  1,910 

•<       ram  cruiser  E  (Ersatz  Radetzkyf,  3d  luBUaiueiit.  .3,800,000      6.soa,0ori 

'•       bsttlenbip  A  (Ersati  L«adon),  3d  Inttaliavnt 3,«00,00«     1S,600,UOO 

t>  ••  B  (Erutz  Dr»cbe),  lit  tnatmlment 600/>00     16,000,000 

hi  th<  extraordtnary  r-gtimaten : 

Vdr  the  caut-guard  bittleahip  TlababnrK,  htb  initnltnant.     000,000  00,000 

•>  >'  n  ArpB.cl,4tb  lei»t&]ment,...3,800,000  885,000 

'>  **  •>  Bbbenberif,  3d  iaatal meat. 3,600,000       0,375,480 

■•      two  mnDitori  for  tbe  D&nube  and  five  vedette  bo«ti 

(tot*l  estimated  coBtS,400.000  crownt),  Itt  luat»lm't.    400,000       8,000,000 

For  •  ateei  floating  dock 100,000      4,400,000 

For  the   construction   of    an   ammnaltlon    Btore-bonae, 

repAtrs,  etc. 128,200       , 
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From  the  budget  statement  it  appears  that  the  new  cotatrmcAoa  to  be 
nnderulcen  during  the  year  co«tsists  o<  a  new  Inttkishifi^  two  •ootliin 
for  the  Danube,  and  fivt  vedette  Ikoatt. 

A&pad:  Ladxcr. — Tbt  RtkMitnkr  stales  tfctt  tte  hftifnlnp  Aiyal 
(Battleship  II.  fullr  described,  in  PboCexockgb  iVic  f^.  p«ic<c  tSi^r  *il 
be  lamicbcd  September  ii,  iqoi. 


FRAKCE. 

EsnuATCs  Foa  1902.— Ttie  prelected  bodget  i^rwftt  de  tri)  for  1901 
as  siabmttted  to  the  Freocb  Chamber  aad  reported  to  that  bodj  bjr  31 
Lockrojr.  aawmts  to  ^izjogij/^t  fraxts  ({60^34.904.34;  x  fraoc  =$OLi93X 
^rhicli  b  I5.S9VS79  b-ancs  less  tban  the  budget  for  this  year;  hot  t^ 
cost  ol  the  eoloaial  army.  abo«t  27  million  franco  las  been  truufenrrf 
to  the  hidcet  of  the  ministry  cA  war,  so  that  id  reaCty  there  is  an  in> 
crease  of  abo«t  11.5  (iiiIlioB&.  The  badget  nafces  pro«-is>on  for  cotstJBfl- 
iiiff  the  prosram  already  laid  doirri  ($ee  PaocEEDiKCS  ,\>.  97.  pa«e  154). 

VasssLS  TO  BE  CoMHEXCES  iQoi-igos. — ^The  bailding  prograia  (see 
Pkocskducgs  No.  97.  page  154).  as  developed  by  the  ministry  of  Ifaiiiie 
calls  for  the  la^ng  down  oi  oew  ships  as  follows: 

At  CherboorK  arsenal:  In  1901.  the  snboiarme  boats  Nalade»  Frotee, 
Lynx.  Lttdioa.  On.  and  three  others.  In  190a,  the  armored  cruiser  Cn. 
la  190^  tea  ssboiarEoe  boats,  Qw  to  Qt«. 

At  Brest  tr^scfisl:  In  I90i>  the  battleship  Republiqae.  tn  1900.  die 
httDeihip  Act. 

M  Roeheiofft  arseaal:  la  1901,  the  torpedo  boat  destroyers  FniKisqar 
aad  Sdire:  nilHnariiie  boats  Loutre.  Castor,  Phoque,  Otarie,  MMase. 
0«nai,  and  Q*..  to  1902.  the  torpedo  boat  destroyers  M>j  and  H*>. 
la  191^  fix  uiepcdo  boat  destroyers,  Mjt  to  M«».  In  1904,  eight  saboiar- 
iae  boats,  Qm  to  Q». 

At  Toaloa  arsesfal:  to  190T,  armored  cmtser  Victor  Hug:o:  sabisariM 
boats  Perie,  Estarseoiu  Bonite,  Soul^etir.  Dorade.  Thoti,  Gcoodia. 
Aagaille,  AkMC^  Tmite,  Qn.  In  iQOj,  five  sabmartne  boats.  Qi«  10  0«». 
Xa  1904.  dsht  sabaiarioe  boats.  Qci  to  Qt«> 

.\t  Sugoaamsal:  In  IQOI-  torpedo  boat  377.  In  1902,  P«„.  ta  1903 
t»i  190^  torpedo  boats  Pn*  and  Ptr>. 

At  pmate  boildmg  yards:  In  1901,  the  batttcship  Patriv:  toqiiedo 
boat  destniaren  Daide  and  Batiste  at  Rouen;  Mou&quetoti  aad  Arc  at 
CbalOMS;  Pistotct  and  Belter  at  Nantes:  Catapulte  and  Botnbardc 
Katrf«;  torpedo  boats  j6i5i.  J67.  26S  at  Nantes:  269,  270  at  Ka\-re: 
jyi  At  CIttSoas;  373.  274,  275.  276  at  Bordeaux.  In  igo^.  battlcshii 
Ai,,  Ail,  At*;  armored  cntiser  Cn;  fiiieen  torpedo  boats  P.t  to  Pi 
la  1903.  twenty-fiTe  torpedo  boats  Pm  to  Put-  In  i9C4«  thirty^eii 
torpedo  boats  Pi«»  to  Ptt«.  In  1905,  sixty-two  torpedo  boats  Pii« 
Pti*>''^ninila  JfanCMaa. 

Worlc  on  the  aew  shq»  is  proceeding  slowly.  Neither  the  Repabtiqae 
aor  the  I^atrie  ba^e  been  commenced.  The  keet  of  the  farmer  will  not 
be  laid  aatil  after  the  latinch  of  the  Leon  Gambelta.  which  is  only  fast 
beKBB.    ViTmh  the  keel  of  the  Patrie  will  be  laid  is  ancertain. 

PaouoTtoM  OF  Petty  Officeils  to  the  Gulade  of  Ensign. — The 
French  na,Ty,  like  oor  oirn.  is  very  short  of  officers.  The  personnel  law 
of  June  to.  i8k)6,  admitted  chief  petty  officers,  whose  terms  of  service  and 
professional  ktiowriedge  conformed  to  certain  requirements,  to  a  sch 
oi  instructioo  from  which  they  were  appointed  ensigns.     A  modiScati 
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has  recently  been  made  by  which  tertam  petty  officeri  of  the  next  lower 
grade  (to  chief  petty  officers),  whose  services  and  acquirements  are 
satisfactory,  will  also  be  eligible  to  appointment  to  the  school  of 
instruction. 

FRE^'CH  ManceuVkes, — The  French  manoeuvres  have  been  attracting 
a  good  deal  of  attention  during  the  week,  and  some  of  the  incidents  have 
been  made  known  by  the  daily  press.  We  cannot  describe  the  operations 
at  length,  but  certain  points  arc  deserving  of  special  remark,  ft  is. 
of  course,  plain  that  the  operations  were  intended  to  represent  the  con- 
ditions of  war  with  this  country.  The  B  squadron  under  cornmand  of 
Vice-Admiral  Menard,  comprising  the  Massena,  Carnot  Amiral  Baudin, 
Formidable,  Hoche,  and  CourbeC,  with  a  light  squadron  of  five  vessels 
under  Rear-Admiral  Gourdon,  was  the  French  Northern  Squadron  from 
Brest,  and  was  intended  to  represent  6ur  Channel  Squadron  seeking  to 
effect  a  junction  with  the  Mediterranean  Squadron.  This  last  in  the 
French  nianttuvres,  was  represented  by  the  C  Squadron,  under  Rear- 
Admiral  de  la  Noe.  comprising  the  Charles  Martel,  Jaureguiberry,  La- 
voisier and  Dunois,  belonging  to  the  French  Mediterranean  forces.  The 
French  squadron  which  was  to  attempt  to  prevent  the  junction  of  these 
forces  was  under  command  of  Vice-Admiral  de  Maigret.  and  com- 
prised the  Gaulois,  her  two  sisters,  and  the  Erennus,  with  a  light  squad- 
ron under  Rear-Admiral  Caillard,  comprising  seven  vessels.  There  was 
another  squadron  engaged,  which  represented  the  French  Northern 
Squadron  coming  to  the  help  of  the  French  Mediterranean  forces.  This 
was  under  command  of  Rear-Admiral  Mallarme,  and  included  the  Bou- 
vines,  Trehouart,  and  La  Hire,  with  the  collier  Japon. 

The  system  adopted  was  to  give  all  these  vessels  a  numerical  value, 
and  the  squadrons  were  so  accounted,  that  under  Admiral  de  Maigret 
was  worth  1,250,  and  that  which  was  coming  to  join  him  303,  The  force 
under  Admiral  Menard,  which  represented  our  Channel  Squadron,  had  ^ 
total  value  of  1.750,  while  that  which  stood  in  the  place  of  our  Mediter- 
ranean squadron  was  given  a  figure  of  435.  It  is,  of  course,  evident  that 
these  e.^timates  were  conventional  and  did  not  adequately  represent,  or 
endeavor  to  represent,  the  actual  value  of  the  forces  that  would  have 
been  actually'  engaged,  ft  is  possible  that  the  French  Admiralty  was 
just  as  desirous  to  take  account  of  a  quarrel  with  the  Triple  Alliance, 
in  which  a  German  squadron  might  have  come  south  to  join  hands  with 
Italians,  and  perhaps  Austrians.  while  the  Russians  were  coming  to  the 
aid  of  their  allies.  One  significant  point  appears  to  have  been  that 
Admiral  Gervais,  who  was  in  supreme  command,  with  his  flag  in  the 
Bouvct,  was  empowered  to  join  with  cither  side  in  case  it  should  appear 
that  the  manceuvres  were  likely  to  end  without  giving  the  (esson  that 
had  been  expected. 

In  the  result,  those  forces  which  represented  our  Channel  and  Medi- 
terranean squadrons  succeeded  in  effcting  a  junction,  though  not  with- 
out sustaining  some  losses,  and  some  of  them  reached  Ajaccio,  which  may 
be  taken  to  represent  Malta,  where  an  attempt  to  block  them  was  made. 
If  Admiral  de  Maigret  had  been  able  to  defeat  his  two  enemie.s  severally 
before  their  junction,  he  would  have  triumphed,  but,  a*  soon  as  they 
were  united,  unless  they  had  sustained  severe  losses,  he  would  be  in  an 
inferior  position.  A  high  French  authority  is  said  to  have  asserted  that 
the  causes  of  his  partial  failure  were  well  known,  and  could  not  recur 
in  the  case  of  actual  war.    The  period  of  hostilities  concluded  on  Tues- 
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day,  and  on  Thursday  morning  the  combined  force  entered  Todoa.  «htie 
a  test  was  to  be  made  of  the  capabilities  of  the  pon  for  coaling  pr^- 
vtsioning.  and  repairing  so  large  a  fleet  at  short  notice.  Withm  m  lipnT 
of  the  arrival  4.250  tons  of  coal  had  been  taken  on  board  the  ships.  Tilt 
national  fete  will  be  celebrated,  and  the  fleet  will  then  cngaiTc  in  iuithiB 
evoluiions. — Army  Sr  Nat'y  Gajftte.  July  13. 

SuLLV  Launch.— The  armored  cruiser  Sully,  10,014  tons,  was  kuncM 
at  the  yard  of  the  Forges  et  Chantiers  de  la  Mediterranee.  La  Scrae 
(near  Toulon),  on  June  4.  She  is  a  sister  ship  in  all  respects  to  tbe 
Conde,  tully  described  In  Proceedings,  No.  97,  page  157. 

DuPETiT  Thouaiis:  Launch  DescRIpttos. — This  armored  cruiser  dt 
the  Montcalm  class  was  launched  at  Mourillon  arsenal,  Toulon,  July  ;. 
1901.  She  diifers  from  her  sisters  in  havingf  Belleville  boilers — the  Gufj- 
don  having  28  Niclausse,  and  the  Montcalm  4  Noraiand  boilers  and  8oi 
the  double  Normand-Sigaudy  type.  The  hull  is  of  steeJ  without  sheath- 
ing and  specially  subdivided  in  the  vicinity  of  the  water  line.  The  irw 
board  is  high  at  the  bow  and  the  upper  deck  extends  from  the  stem  to 
within  IS  or  ao  feet  of  the  stern.  A5  the  decks  have  considerable  iketT 
the  stern  is  not  very  high  above  water.  There  is  a  militar>'  mast  forward 
carrying  a  fighting  top  and  a  searchlight  platform.  Thiie  maininast  it 
intended  chiefly  for  signaUing  but  carries  a  small  top  placed  rather  lo* 
The  electric  plant  consists  of  four  400-ampere,  82- volt  dynamos,  driven 
by  vertical  compound  engines  at  a  speed  of  350  revolutions.  For  tn 
terior  lighting  there  arc  about  500  lamps.  One  searchlight  is  located  on 
a  platform  at  the  head  of  the  military  mast,  one  on  a  platform  low  do^Ti 
on  the  main  mast,  and  four  are  on  the  main  deck — ^two  forward  and  twu 
aft — mounted  on  traveling  railways,  and  rig  in  and  out.  Eighteen  boits 
arc  carried.  The  full  complement  as  a  fiagship  is  610.  The  estiinilfJ 
cost  of  the  ship  complete  i.s  $3,961,665.  of  which  $436,206  is  for  guns  Mai 
$35,6ai  for  torpedo  armament.    The  principal  detail:}  are: 

Armament.— Twc  7,6'inch  gtins  in  turrets  on  the  upper  deck,  one  for- 
ward, one  aft,  with  arc  of  fire  of  270  degrees.  Eight  6.4S-inch  gun*  in 
armored  sponsons  on  the  main  deck,  four  each  side.  The  two  (orwini 
guns  can  fire  directly  ahead  and  the  two  after  ones  directly  astern.  Ejch 
gun  is  enclosed  in  a  casemate  and  each  has  a  separate  ammunition  hoist 
actuated  by  electricity  or  by  hand,  Four  j.g-inch  gnns  on  the  upper 
deck  protected  by  shields:  two  over  forward  6.48-inch  guns  and  two 
nearly  over  the  after  6  4^inch  guns:  each  with  a  separate  amraunitioo 
hoist.  Sixteen  3-poundcrs:  four  in  the  military  top;  six  on  the  upper 
deck  and  bridges:  two  on  the  main  deck,  and  four  on  the  berth  deck. 
Six  Impounders  on  the  bridges  and  on  the  main  deck  aft.  The  3-ponndei 
and  ] -pounder  guns  are  served  by  three  ammunition  hoists,  one  in  the 
military  mast,  one  forward,  and  one  aft.  There  are  said  to  be 
torpedo  tubes,  two  of  which  are  submerged, 

Protection, — At  the  water  Une  the  main  armor  belt  extends  from 
stem  to  within  13  feet  of  the  stem,  where  a  transverse  bulkhead  unites 
the  ends.  This  belt  rises  2.36  feet  above,  and  descends  4.43  feet  beJow 
water,  except  at  the  after  end  when  the  depth  below  water  is  orily  2.36 
feet.  Its  maximum  thickness  is  5.9  inches,  decreasing  to  3.54  inches 
forward  and  to  j.iS  inthes  aft.  Above  the  main  belt  a  thinner  belt  ex- 
tends over  the  same  length  and  rises  to  the  level  of  the  upper  armoi 
deck,  thus  protecting  the  space  between  the  two  protective  decks  ( 
"tranche  cellulaire  ");  its  thickness  is  3.74  inches  amidships,  dccreas: 
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lo  335  inches  forward  and  2.95  inches  aft.     There  is  still  another  belt 
above  this  which  extends  aft  from  the  stem  for  a  length  of  14*  teet  to  a 


the 


jf  the 


point  abreast  the  forward  smokepipe  and  rise 
deck.  It  is  3.^  inche^s  thick  at  the  lower  edge  and  1.58  inches  at  the 
upper  edge.  The  thwartship  bulkhead  forward  of  ihe  forward  casemates 
has  armor  4.72  inches  thick,  and  that  abaft  the  after  casemates  is  j.94 
inches  thick.  The  transverse  bulkhead  which  joins  the  after  ends  of 
the  two  side  armor  belts  is  3.31  inches  thick  at  the  lower  edge  and  1.58 
inches  at  the  upper.  The  bulkheads  at  the  ends  of  the  casemates  extend 
from  the  main  deck  to  the  upper  deck  and  protect  the  6.48-inch  guns 
from  raking  fire;  the  bulkhead  at  the  after  ends  of  the  belt  extends 
dow^nward  from  the  main  deck  to  the  protective  deck.  The  lower  pro- 
tective deck  is  of  the  usual  turtle-back  form  and  its  slope  descends  to 
meet  the  lower  edge  of  the  main  bett.  It  is  1.2  inches  thick  on  the  flat 
and  1.2  to  2.2  inches  on  the  slopes.  The  upper  protective  deck  is  flat  and 
rests  on  the  upper  belt.  It  is  composed  of  one  layer  0.4  inch  thick  ex- 
cept between  the  turrets,  where  it  is  composed  of  two  layers  of  a  total 
thickness  of  0.63  inch.  The  conning  tower  on  the  forward  bridge  deck 
has  6.3-inch  armor  and  a  communication  tube  47  inches  thick. 

Motive  Power. — ^TripIc-screw,  vertical,  3-cylinder,  triple-expansion  en- 
gines, desigired  to  develop  1q,6oo  I.  H.  P.  at  135  revolutions  and  give  3 
speed  of  21  knots.  The  engines  are  placed  side  by  side  in  the  same 
transverse  space,  but  are  separated  by  longitudinal  watertight  bulkheads. 
Steam  is  furnished  by  28  Belleville  boilers  in  four  boiler  compartments- 
two  forward  of  and  two  abaft  the  engines  and  separated  from  each  other 
and  from  the  engine  compartments  by  transverse  bulkheads.  The  nor- 
mal coal  supply  is  1020  tons:  total  capacity,  1600  tons.  Provision  is  also 
made  for  carrying  petroleum  fuel  in  four  cisterns — two  forward,  two 
aft — each  holding  20  tons, 

Dimcnswns, — Length,  4S9-3  feet;  beam,  63.96  feet;  draught,  24,6  feet; 
displacement.  9517  tons  (metric), 

Iena:  Final  Triai-s. — The  battleship  lena  has  completed  her  trials. 
The  full  power  trial  took  place  July  16  with  the  following  results:  I.  H. 
P.,  16.500;  revolutions,  126:  speed,  18.2  knots;  coal  burned  per  square 
meter  of  grate  area.  135  kilograms:  coal  burned  per  L  H.  P.  per  hour, 
0.779  kilogram.  The  machinery  worked  well  in  every  respect.  On  July 
Q,  preceding,  she  had  a  preliminary  6-hour  trial  with  io  boilers.  The 
results  were:  I.  H.  P.,  gooo;  speed,  16  knots,  easily  maintained. 

Ta.ge;  Trials. — The  protected  cruiser  Tage,  7345  tons,  has  completed 
her  trials  satisfactorily.  She  was  launched  in  1SS6  and  has  recently  been 
refitted,  receiving  new  engines  and  boiiers.  Her  first  trials  after  re- 
fitting were  unsatisfactory  owing  to  accidents  to  the  machinery. 

DavoUTt  Trials. — The  protected  cruiser  Davout  has  also  been  exten- 
sively repaired,  receiving  new  machinery  and  Niclausse  boilers.  The 
trials,  after  completion  of  the  repairs,  are  reported  as  satisfactory. 

Libellule:  Building. — The  small  torpedo  boat  Libellule  is  building 
at  the  Graville  yard  of  the  Forges  et  Chantlers  de  la  Mediterranee, 
Havre.  The  dimension?  are:  Length.  118. i  feet;  beam,  to.8  feet:  dis- 
placement, 40  tons.  The  motive  power  consists  of  a  turbine  engine 
driving  a  single  shaft  carrying  three  screws.  The  boiler  is  of  a  new  type 
designed  by  M.  Renard.  The  machinery  is  of  gOO  I,  H,  P.  The  screws 
project  well  astern  and  the  rudder  is  forward  of  them  and  above  the 
shaft    There  are  two  smokcpipeg,  oval  in  shape  and  side  by  side.    Pe- 
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troleum  fuel  will  be  used  either  wholly  or  in  part.  The  spe*d  it  ex- 
pected to  be  about  35  knots.  A  single  torpedo  tube  is  carried  on  di< 
stern, 

BoMBARDE,  Catafulte:  Orjjerrd, — These  torpedo-boat  destrojrers. 
of  the  same  general  type  as  the  Arquebuse,  Arbalctc.  etc,  h»re  been 
ordered  of  Messrs.  A,  Normand  et  Cie.,  Havre. 

Torpedo  Boats  Ordered. — Nos.  267  and  370  have  been  ordered 
Messrs.  A.  Normand  ct  Ge.,  Havre;  Nos,  273  and  2J4,  of  Dyle  &  Bai 
Ian,  Bordeaux  (contract  time.  t8  and  19  months);  Nos.  275  and  27<S, 
the  Ateliers  de  la  Gironde,  Bordeaux  (contract  time,  16  and  18  month: 

Rapieke:     Launch. — The   torpedo-boat   destroyer    Rapiere,    303  to: 
was  launched  at  the  arsenal,   Rochefort,  July  16.     She  is  a  sitter  bo 
in  all  respects  to  the  Pertuisane  and  Escopelte  described   in  Proceebk 
iNGS  No.  gT>  page  J57. 

Typhon:  Launch,  Dbscription. — This  torpedo  boat  was  launcheii 
at  the  Graville  yard  of  the  Societe  des  Forges  et  Chantiers  dc  la  Medjter- 
ranet',  Havre,  June  ts.  She  is  a  sister  to  the  Siroco,  Mistral,  ami 
SJmoun,  but  possibly  differs  from  the  Siroco  and  Mistral  slightly  in 
dimensions.  The  particulars  of  the  Typhon  and  Simoun  arc:  Length, 
147.6  feet;  beam,  16.7  feel;  displacement,  185  ions.  The  armament  con- 
sists of  two  torpedo  tubes  and  two  3-pounders,  The  sides  abreast  the 
machinery  spaces  and  the  sloping  parts  of  the  deck  over  them  are 
armored  with  nickel-steel  plates  0.95  inch  in  thickness;  the  t^at  parts  of 
the  deck  having  plates  of  about  halt  this  thickness.  The  engines  are 
twin-screw,  designed  to  develop  4200  L  H.  P,  and  give  a  speed  of  a6 
knots. 

Tramontane:  Launch. — This  torpedo  boat  was  launched  at  Bordeaux 
(Ateliers  de  la  Gironde?),  May  21,  She  is  a  sister  boat  to  the  Bor« 
which  is  undergoing  trials.  The  dimensions  are:  Length,  147.6  feet; 
beam,  15.68  feet;  displacement,  J6t  tons.  The  armament  consists  of 
two  torpedo  tubes  and  two  3-poundcrs.  The  engines  are  twin-screw, 
designed  to  develop  4400  L  H.  P.  and  give  a  speed  of  39  to  30  knots. 
Like  the  Typhon  and  others  of  her  dass,  the  Tramontane  and  Boree 
have  thick  nickel-steel  plating  over  the  boiler  and  engine  rooms. 

SiHoco:  Triads. — The  torpedo  boat  Siroco,  tSo  tons  (see   Proce 
INCS  No,  gS,  page  386),   has  completed   her  trials.     She  begun  her  p 
gressive  trials  on  June  24  and  all  went  well  up  to  25  knot.s;  then  a  c 
pin  became  heated  and  the  trial  was  stopped.     On  July  6,  the  state 
the  sea  and  a  slight  accident  combmed  to  interrupt  the  trial.     But 
July  II  the  trials  were  completed  with  success.    The  speed  on  the  tnc 
ured  base  was  28.727  knots  with  355  revolutions.    The  contract  spei 
was  26  knots. 

Mistral:  Trial. — The  Mistra],  a  sister  boat  in  alt  respects  to  the 
Siroco,  also  completed  her  trials  on  July  11.  The  results  were:  Revo- 
lutions, 351;  speed,  28.23  knots. 

New  SUBMARixe  Boats:  General  Charactrhistics.— The  Cherbourg 
correspondent  of  the  Yacht  says:  "  We  learn  that  the  new  sybmari 
boats  already  commenced,  or  to  be  commenced  this  year,  will  have 
double  motive  power  like  the  submergthJe  boats;  that  is  to  say,  a  vai 
or  gas  engine,  and  electric  accumulators.  They  will  not  be,  howev' 
submergible  boats  of  the  Narval  and  Sireae  type,  but  true  submarinei 
in  the  proper  sense  of  the  word;  only  they  will  have  a  motor  for  pro- 
pulsion when  at  the  surface  and  for  recharging  the  accumulator 
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tatter  being  used  only  when  submerged.  In  a  word,  they  will  realize  up 
to  a  certain  point  the  autonomous  type  of  submarine  boat.  They  will 
have  a  radius  of  action  a  little  more  extended  than  that  of  the  purely 
submarine  boat  and  will  plunge  more  quickly  than  the  Narval  and 
Sirene,  which  are  obliged  to  fill  the  ballast  tanks  between  the  hulls — a 
long  operation  as  we  know.  The  newer  submarines,  thanks  to  their 
small  dimensions,  will  be  easy  to  raanoeuver.  But  one  must  not  forget 
that,  like  all  submarines,  they  are,  above  all,  fair  weather  weapons,  and 
particularly  weapons  for  use  during  daylight.  At  night,  in  a  calm — or 
nearly  calm — sea.  they  can  still  operate;  but,  unlike  the  ordinary  torpedo 
boat,  they  are  not  an  arm  whose  most  effective  work  is  night  attack." 

In  a  later  issue  of  the  Yaeht  (Jvi]y  6)  the  same  correspondent  says: 
"  The  submarine  boat  Morse  will  very  soon  make  a  descent  and  remain 
submerged  for  sixteen  hours,  in  the  course  oi  which  a  tablet  prepared  by 
Dr.  Gibrat  will  be  tested.  The  tablet  will  be  applied  to  the  lips  and 
nostrils  in  order  to  prevent  the  inhalation  of  toxic  gases  with  which  the 
air  of  submarine  boats  is  charged.  We  learn  that  a  submarine  boat  of 
a  new  type  designed  by  M.  Romazotti,  the  designer  of  the  Morse,  will 
be  built  at  Cherbourg-  It  will  be  an  experimental  boat,  costing  499,400 
francs,  and  will  differ  notably  from  the  other  little  vessels  of  this  sort 
which  are  to  be  built  in  our  port.  These  last  will  cost  J65.400  francs 
each  and  there  will  be  seven  of  them.  They  will  have  a  displacement 
of  68  tons  only,  a  length  of  23.5  meters  (77.1  feet),  and  a  beam  of  2.26 
meters  (7.4  feet).  The  only  motive  power  will  be  electricity  supplied  by 
accumulators.  Four  of  them  have  already  been  named — the  Nalade, 
Protee,  Lynx,  Ludion." 

TiilTOK;  LAtTNCH. — The  submergible  boat  Triton,  of  the  Narval  lype^ 
and  a  sister  to  the  Sirene.  Silure,  and  Espadon,  was  launched  at  the 
arsenal,  Cherbourg,  July  13,  1901.  For  description,  see  PaocEEDiNOs 
No.  gS,  page  387. 

Narval:  Sea  Trials. — The  submergible  boat  Narval  has  recently 
completed  a  40-hour  sea  trial.  In  an  article  by  M.  Marc  Landry  in  the 
Mmtiteur  dt  la  Finite,  comparing  the  Holland  and  the  Narval,  the  trial  is 
thus  described: 

"In  obedience  to  orders  of  the  Minister  of  Marine  the  Narval  was 
subjected  to  a  trial  of  endurance  of  forty  hours.  It  left  Cherbourg  at 
one  o'clock  on  the  afternoon  of  May  22,  with  an  ample  supply  of  pro- 
visions, escorted  by  the  seagoing  torpedo  boat  Zouave,  and  was  to  re- 
turn to  Cherbourg  on  the  morning  of  May  34.  The  sea  being  very 
rough  on  account  of  a  strong  wind  from  the  northeast,  the  Narval  ran 
into  St.  Malo  at  five  o'clock  on  the  morning  of  the  24th.  This  was  the 
only  variation  from  the  established  program. 

"  Our  first  submergible  boat  has  thus  navigated  for  forty  hours  with- 
out a  single  stop,  covering  a  distance  of  260  miles  at  a  mean  speed  of 
6-5  knots  in  a  heavy  sea.  During  this  trip  it  made  a  plunge  of  several 
hours  and  twice  recharged  its  accumulators  while  under  way. 

"  On  the  ^sth  of  May,  the  Nan-al  left  St.  Malo  without  having  taken 
on  more  provisions,  petroleum,  or  stores.  It  proceeded  directly  to 
Cherbourg,  and,  on  arriving,  fired  one  of  the  four  torpedoes  carried. 
This  firing  showed  that  the  adjustments  of  torpedoes  remaining  in  the 
firing  tube  for  five  hours  is  not  in  the  least  disturbed. 

"  In  order  to  be  entirely  truthful,  it  is  proper  to  add  that  white  the 
Narval  had  not  a  single  accident  during  the  forty  hours  trial,  it  had, 
3» 
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on  the  rctuni  froiti  St.  Mato,  an  accident  to  the  ptunp.  to  otitT  not 
to  delay  the  arrival,  the  Nanral  was  towed  by  the  Zouave  for  thitt 
hours.  Off  La  Hague  the  tow  line  was  cast  off  and  the  boat  proceeded 
to  Cherbourg  unassisted.    This  was  the  only  incident  of  the  trip  " 

The  conditions  under  which  this  test  was  made  were  favorable  toward 
bring-ing  out  the  Nar^ars  strong  points.  She  is  doubtless  a  success  as 
a  surface-cruising  boat  and  is  habitable  when  in  this  condition  Her 
great— one  may  say  fatal— defect  is  the  slowness  of  her  submergence. 
If  she  be  ever  sighted  by  an  enemy's  cruiser,  battleship,  or  desroytr. 
her  doom  is  scaled.  Under  the  most  favorable  conditions  it  takes 
fifteen  minutes  for  submergence — and  longer  if  attempting  to  go  ahead. 
A  desifoyer  can  run  six  or  seven  miles  in  fifteen  minutes  and  a  cruistr 
or  battleship  at  least  four  miles.  The  Narval  could,  therefore,  ncrer 
approach  within  striking  distance  of  an  enemy  without  reasonable  cer- 
tainty of  being  destroyed,  unless  she  operates  as  a  submarine. 

Narval:  Effect  opt  Crew  op  12  Houbs  Submergence. — "  Consiiler- 
able  attention  has  been  drawn  to  the  effect  produced  upon  the  crew  oi 
the  Narval  during  prolonged  submersion.  It  was.  therefore,  deter- 
mined to  make  a  trial  in  which  the  boat  should  remain  for  twelve  hours 
under  water.  This  was  arranged  owing  to  disquieting  facts  noticed 
during  recent  experiments,  it  being  found  that  the  crew  experienced 
what  are  described  as  grave  sensations  of  fatigue  and  uneasiness.  Up 
to  that  time  the  trials  had  been  of  comparatively  brief  duration,  and  tio 
one  doubted  that  longer  periods  would  cause  no  trouble.  A  trial  his 
lately  been  made.  Dr.  Gibrat,  a  medical  officer  of  the  French  Navy, 
being  in  the  boat.  It  is  said  to  have  been  proved  conclusively  that  the 
strain  was  far  too  much  for  the  men.  The  close  confinement  and  the 
want  of  fresh  air  produced  nausea  and  exhaustion,  and  the  men  are  said 
to  have  been  completely  unnerved.  The  reports  will,  doubtless,  be 
carefully  investigated.  They  have  probably  been  exaggerated.  Other- 
wise the  boat  has  given  satisfactory  results.  In  the  recent  trials  she 
covered  260  miles  between  Cherbourg  and  St.  Malo  in  forty  hours,  and 
go  miles  on  the  return,  making  in  all  350  miles,  of  which  she  was  towed 
thiiiy  under  water,  and  the  accumulators  w^ere  charged  twice  during 
surface  steaming.  On  arriving  at  Cherbourg  the  petroleum  was  not  ex- 
hausted, and  firing  the  torpedoes  showed  that  the  tubes  had  received  no 
damage. — Army  and  Navy  CaMftte. 

Morse:  Failure  of  Attack  on  the  CocYTC-^During  his  inspectioi 
of  the  Defense  Mobile  of  the  coasts,  .iXdmiral  Fournier  directed  t 
Morse  to  make  an  attempt  to  torpedo  the  Cocyte  using,  of  course, 
torpedo  with  exercise  head.  The  Morse  was  able  easily  to  approach  l 
Cocyte  without  being  seen:  but  a  northeast  breeze  rendered  the  s^ 
lumpy  and  she  was  unable  to  launch  her  torpedo.  This  confirms  what 
wc  have  previously  said:  That  submarine  boats  can  be  sure  of  succeeding 
in  their  attack  only  when  the  sea  is  calm  or  nearly  so.  In  circumstances 
less  favorable,  they  may  be  successful  but  they  cannot  count  on  it  in 
their  present  state  of  development." — Cherbourg  correspondent  of  Lt 
Yacht. 

GusTAVE  Zede:  Recent  Trials. — If  the  particulars  given  of  the  o 
ations  of  the  Gugtave  Zede  were  credited,  sTic  seemed  to  have  achievei 
success.  According  to  the  correspondent  of  the  Journal  she  left  Touloi 
under  the  command  of  LieuL  Jobard,  convoyed  by  the  Utile,  and  arriv 
off  Ajaccio  at  six  o'clock  in  the  morning,  the  tug  having  kept  out 
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sight.  The  Zede  was  then  submerged,  except  for  the  periscope,  and  to 
some  extent  it  was  possible  to  -discern  the  positions  of  the  ship  at  anchor 
in  the  harbor.  Two  hours  later  the  cruisers  and  torpedo  boats  came  out 
at  full  speed,  and  the  Zed6,  which  was  lying  on  the  surface  at  the  time, 
had  to  plunge  to  escape  observation.  An  attack  was  then  made  upon 
the  Charles  Martel.  which  was  said  to  have  been  torpedoed.  The  Z6d6 
afterwards  returned  to  Toulon.  We  do  not  know  the  real  conditions 
of  this  attack,  and  the  suggestion  may  be  haiarded  that  the  battleship 
was  lying  in  position  for  the  submarine  to  practice  upon.  If  this  be 
so  the  value  of  the  trial  will  be  considerably  reduced.  It  would  not,  at 
any  rate,  be  wise  to  attach  at  the  present  time  too  much  importance  to 
it.  The  correspondent  of  the  Temps  said  that  after  discharging  its  tor- 
pedo, the  Zede  had  to  rise,  and  was  under  fire  at  short  range,  which 
would  inevitably  have  destroyed  her.  She  sought  to  plunge,  but  almost 
ran  upon  the  ram  of  the  Jaureguiberry,  and  would  have  been  cut  in  two 
but  for  the  clever  handling  of  the  battleship.  In  regard  to  the  question  of 
habitability,  it  is  confessed  that  there  were  difficulties,  but  the  Temps  be- 
lieves  that  the  crew  came  out  into  the  open  air  from  time  to  time  while 
the  vessel  was  floating  on  the  surface."— ^n»y  &  Navy  Gaxeite.  July  13. 
Concerning  this  attempt  the  Engineer  (London)  says:  "Very  pretty 
are  the  stories  now  running  round  concerning  the  Gtistave  Zede,  the 
lieutenant  in  which  should  become  a  very  Lord  Charles  Beresford.  Very 
pretty,  but  some  of  them  are  imaginary,  beyond  doubt,  while  two  little 
facts  are  mostly  ignored.  In  the  first  place,  the  Jaureguiberry  had  to 
turn  to  avoid  ramming  the  precious  submarine;  in  the  second,  the  de- 
scriptions, if  at  all  correct,  indicate  that  the  submarine  would  have 
annihilated  herself  in  the  attack.  Finally,  there  is  little  reason  to  suppose 
that  the  torpedo  boats  could  not  have  got  the  fleet  just  as  easily,  and 
without  loss,  the  night  before.  Or  they  might  have  watched,  followed, 
and  attacked  the  next  night.  The  superfluity  of  the  submarine  is  the 
point  the  enthusiasts  so  forget." 


GERMANY. 

Bddget  foe  1901.— The  Budget  for  1901  amounts  to  106,416,572  marks 

($46,747,144.14;  I  mark  =  $0,238),  a  considerable  increase  on  the  budget 
of  1900,  which  only  amounted  to  152.741,132  marks  ($36,553,389.42). 

ORDINARY   PERMANENT   EXPENDITURE  Mukl. 

Ministry  of  Marine  and  Naval   Cabinet. 1,395.620 

Naval   General    Staff.... , 122.385 

Observatories,  coast  watch-towers,  Stc. 3lS,995 

Station  superintendence   ...,, ,,.,.  358,6as 

Law  departmcnl    . , , , , , .  tQ7,58a 

Chaplain's  department  and  garrison  schools........ 84,206 

Pay  of  officers  and  men 17,5140,239 

Maintenance  of  the  fleet  in  commission .,,..,....  19,113.373 

Allowances   for   officers  and   men.......,,,,,,, ,,.  1,173,700 

Clothing 319,791 

Garrison   administration  and  service*.......... ,,..  2,490,835 

Allowance  for  quarters,  etc. ,,,., 1,359.109 

Medical   department    ...,,.,.., ,,......,,. 1.336,452 

Traveling,  transport,  and  freight  charges 2,485,183 

Training   esublishments 316,384 


rttOFESSIOXAI.  HOTES^ 


of  dK  icct.  docfcjanfa,  Ac  . . , xt^ 

rffortiicatioM , 7.a6S^ 

al  jcmuMiiil  atii»-nl  »>«« SSSjn 

•""" - 9BaiM 

Total  of  Kaval  .\diBiniMfabon 79,J^l3.>>9$ 

iHMibatioo  of  Kiaa  Qon  protectorate. .  4S,}j6 

TaCri  of  ojJ— n  iiiiiiiiiii  III  estinutes> 79^^1421 

A.  ^^^^■^flMl: 

Ffv  dw  iiamnniiiw  of  tbe  fast  du«  battleship  Kais«r  Bar* 

^-— *-r  CAX  4ih  ani  btit  isMafaaait.... 

Air  Ae  TiJBrr  KkI  der  Gf«sse  (BX  41^  and  bst  iastalment .  a^qsflscxn 
For  Ae  worei  amaer  Ftx*ce  Hesaricfa  (A),  4th  and  last 

asCatecat    >...•...•««<«.. ........  3,37S.ooa 

Tier  the  fst  dMs  fcoMJaJiip  Wtttdsbach  (Q,  3d  instalment. .  3J600.00Q 

f^  ike  kit  dan  halHediip  Wcttin  (D).  jd  instaJment 6jC3OO.00a 

For  ihr  ist  cius  bMlkjhip  Zahringiit  (E),  3d  iastalment. ..  .  tjoodjooo 

l^r  tfcc  jl  ciaai  uwu  Tbetis  (C).  3d  and  last  instaJment. . .  U40An 

Far  Ae  jd  cb»  ciiiuu  Aradne  (D)^  jd  and  last  instalment  1,140^000 

Ftf  dke  la  dnt  banksfaip  F,  ad  imtalment 6,500,000 

Far  Ae  tat  dass  Iwttiriliip  G,  3d  instalment 6.500,000 

For  1^  aiBWMwi  crvscr  ^ince  Adalbert  (B),  zd  instalment.  6,000000 

For  the  jd  cbss  crBiaer  If  edosa  <£>,  2d  aod  last  instaltneot. .  2,640^000 

For  ike  jt  dass  cnv»cr  Amazone.  2d  and  last  itistalniecit. .. .  2.640000 

For  ike  gmboat  A,  Jd  and  last  instalment i;ooo,ooo 

For  At  tst  dass  battlesliip  H,  ist  instalineiit. ....... ...  3,000^000 

For  tke  1st  dass  battleship  I,  ist  instalment 3,000,000 

For  At  anaored  cntijer  to  replace  tfae  Konig  Wilhelm,  ist 

wiiakwcjt  ..{..<...«... — ., 3,400,000 

For  tlie  3d  daa  cmiser  G.  1st  iostalment 1,300^000 

For  Ac  ji  dass  cratscr  H.  tst  instalment. 1,300.000 

For  tke  jd.  dass  croiser  E.  ist    instatmeiit i  ,301x000 

For  ne«waUiittTOn  of  sbips  of  Siegfried  dass. ..............  4^500.000 

For  a  torpedo  twat  division,  tst  instalment ?,4fflXWH> 

For  a  torpedo  boat  diyision.  2d  instalment 3.4<oxxn 

Total  ibr  Shipbailding 74,; 

B.  Armanientr    Guns,  mountings,  etc. 
For  the  battleship  Kaiser  Wilhelm  der  Grosse,  5th  and  last 

ioslaliDcst    ... ,. II 

For  tbe  battleship  Kaiser  Barbarossa  (A),  and  Kaiser  Karl 

d<f  Grosse  (B).  fourth  instalment. j,6oo,ooo 

For   the   armored    cruiser    Prim    Heinrich.   4ih    and    last 

instalment , ...........  i,j!oo.ooo 

For  the  battleships  Wittelsbach  (O,  Wettm  (D).  and  Zahr- 

ingen  (E).  3d  instalment ......,..._  J,9OiX000 

For  the  third  class  cruisers  Thetis  (Q,  and  Ariadne  (D),  3d 

and  last  instalment., 4oo,ocxi 
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Marks. 

[For  the  battleships   F,  and  G,  2d  instalment...... ....  2,000,000 

tFor  the  armored  cruiser  Prinz  Adalbert  (B).  2d  instalment..  2,100,000 
[For  the  third  class  cdusers  Medusa  (E),  and  Amazone  (F), 

2d  instalment , . .  500,000 

'For  the  gunboat  A,  zd  and  last  instalment ,,.  290,000 

For  a  torpedo  boat  division,  2d  and  last  instalment 213,000 

For  the  battleships  H  and  I,  ist  instalment. 2.8oo,000 

For  the  armored  cruiser  Ersatz  Konig  Wilhdm,  1st  instal- 
ment   1,300,000 

For  the  third  class  cruisers  G,  H,  and  I,  1st  instalment....  1,200,000 

For  a  torpedo  boat  division,  ist  instalment..., 210,000 

For  the  improvement  of  the  battery  of  ships  of  the  Sie^ried 

class.  1st  instalment ,  500,000 

Total  for  Guns,  etc ..,.....,,,.....  21,913,000 

C.    Torpedo  Armament. 
For  the  battleships  Kaiser  Barbarossa  (A),  and  Kaiser  Karl 

der  Grosse  (B),  3d  and  last  instalment 520,000 

For  the  third  class  cruisers  Thetis  (C),  and  Ariadne  (D).  3d 

and   last   instalment. 220,000 

For  the  battleships  Wittelsbach  (C),  Wettin  (D),  and  Zahr- 

ingen  (E),  2d  instalment. ............................ ...  goo,ooo 

For  the  third  class  cruisers  Medussg  (E),  and  Amazone  (F), 

id   instalment   .... 380,000 

For  a  torpedo  boat  division,  2d  and  last  instalment........  300,000 

For  the  battlestiips  F  and  G,  ist  instalment 300,000 

For  the  armored  cruiser  Prine  Adalbert,  ist  instalment,,...  240.000 
For  the  armored  cruiser  Ersatz  Kotiig  Wilhelm,  1st  instal* 

ment    .,,,,, ,,,..,. .. ,,.. ,...,,,.,,.,..  100,000 

For  the  third  class  cruisers  G,  H,  and  I,  tst  instalment 120,000 

For  a  torpedo  boat  division,  1st  instalment. 240,000 

For  the  alteration  of  the  torpedo  armament  of  ships  of  the 

Siegfried  class,   ist  instalment 470,000 

Total  for  torpedo  armament ,.,,,,....,......  3,690,000 

OTHER   ITEMS 

Works  in  Navy  Yards,  etc. ,.,....,,...  i4,69g.i  50 

Fortification   works 1,300,000 

RECAPITULATION. 

Ordinary  permanent   estimates 79,831, 42^ 

Shipbuilding    ..,.,. 74.98j.00o 

Guns,    etc. ...,,..,.  21,913.000 

Torpedo  armament ,, , 3.690,000 

Work  in  Navy  Yards.. 14,699.150 

Fortification  works , . , ,  1 ,300,000 

Total    ,.., 196,416,572 

— Mitiheilungen  aus  dtm  Gtbiete  dts  Seewestns. 

Personnel.— .According  to  the  Rangliste  of  the  German  Navy,  cor- 
rected to  May  8,  1901,  the  numbers  in  the  officers*  lists  are  as  follows, 
2   admirals,    7    vice-admirals,    12    rear-admirals,    54    captains    (capitane 


SJ3   oiicr- 

211    sec    ^lABttEBL      Xotll    CMWtlW 

carv«,  S0.    Tocil  of  aB  SaK^  joq.   Tk 

sec  ifiiinrt- 

of  I  ciiei  iwawiiLi  «itk  tbe  lank  d 

Ike  MmJuW  ior  t^  ciumjI  yeMr  being  i  cUd 

I  iMaitii    fast  cfasB,   jvd   2>  ettgMKtn. 

to   tb«   dodcjmfids  moA 


5  ^finr  stiff  snrseeas,  4  staff  i>r 

fogrsBSlers,  61  scsior  pvjw^stxty 

an  I  aajor  ccnenL  2  Hcotrnant  coloo^ 

qf  SlbHuibIi>  aa  iiicxv»s«  for  tb<  j«ar  of 

2  lut^iijw  f<4n«wk»  s  loajors.  12  captaim.  and  44 


TW 


of  62  ^tief  warraDt  Officers,  98  wafrant 
ix,9fa  fctty  ofccos  and  nai,  and  1300  bojv—a,  total  of  13,400. 
Aommf  SI  ncrease  of  2  chief  warrant  officers,  7  warrant  officer*,  891 
petty  oficers  aad  nen.  and  300  hojs. 

TV  Dockyard  iCrisioa  coasists  of  218  chief  warrant  officers,  434 
vamat  oSctn^  aadl  730  pet^  officers  aod  men,  of  whom  563  chief  aad 
warraaK  oficcis,  aad  ^73  pettr  officers  znd  men  form  the  eoginc-rooin 
pcrsonpd  of  the  fleet,  and  of  which  tbcre  is  ao  increase  of  55  chief  aad 
waiTaaC  officers,  and  660  petty  officers  and  men,  with  a  total  increase  io 
the  £vtaioii  of  6a  chief  and  warrant  officers,  aad  S05  petty  ofBcers  and 


The  Torpedo  dirisioo  consists  of  195  chief  and  warrant  officers  and 
2962  petty  officers  and  men,  of  which  40  chief  and  warrant  officers  and 
1522  petty  officers  aad  men  are  of  the  seaman  class,  while  155  chief  and 
warrant  officers  and  1440  petty  officers  and  men  are  of  the  ensin^eiing 
branch.  The  increase  in  this  divisioa  consists  of  15  chief  and  warrant 
officers  and  3^3  petty  officers  and  men. 

The  Seaman  artillery  division  consists  of  26  chief  and  warrant  officers 
and  2267  petty  officers  and  men,  an  increase  of  2  warrant  officers  aad 
95  petty  officers  and  men. 

The  Marine  infantry  consists  of  196  non-commissioned  officers  and 
1038  men,  an  increase  of  35  non-commissioned  officers. 

The  total  strengrh  of  the  navy,  including  all  branches,  stands  at  2134 
officers  and  28,904  warrant  and  petty  officers  and  men,  or  a  total  of 
31.038  officers  and  men,  as  compared  with  28,204  officers  and  men  in 
1900,  showing  an  increase  of  2834  over  last  year, — Journai  of  the 
United  Service  IttstitutioH  and  other  sources. 
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Engineering  School. — By  order  of  the  Emperor,  a  naval  engineering 
school,  for  the  instruction  of  oflicers  in  the  htglier  grades,  will  be  opened 
at  Kiel  on  October  i.    A  senior  naval  of^cer  will  be  placed  tn  charge. 

Army  Officers  in  the  Fleet. — It  is  reported  that  360  officers  of  the 
German  army  are  to  be  embarked  on  vessels  of  the  fleet  for  the  pur- 
pose of  acquiring  some  knowledge  of  ships  from  direct  observation. 
They  will  be  divided  among  the  ships  of  the  squadrons  during  the  naval 
manoeuvets.  This  is  an  excellent  idea.  No  army  officer  without  a 
knowledge  of  tbe  general  characteristics  of  ships  and  the  conditions 
under  which  they  operate  is  competent  to  properly  conduct  operations 
on  shore  against  the  attack  of  ships. 

Coaling  Station  in  the  Red  Sea, — It  is  stated  that  the  German 
Navy  Department  desires  to  establish  a  coaling  station  in  the  Red  Sea, 
and  that  it  has  endeavored  to  obtain  the  session  of  the  little  archipelago 
of  Farsan  from  Turkey.  The  Ottoman  government  was  not  willing  to 
accede  to  this  proposition,  but  has  permitted  the  Germans  to  establish 
a  station  on  the  little  island  of  Kouma,  near  Farsan,  where  they  have 
constructed  some  buildings,  under  the  surveillance  of  a  Turkish  func- 
tionary, conformably  to  instructions  from  the  Porte. 

The  German  Fleet. — The  materiel  of  the  fleet,  including  ships  under 
construction,  is  as  follows: 

Twenty-nine  battleships;  to  be  increased  to  thirty-eight  in  accordance 
with  the  Navy  Act  of  1900.  Of  these  there  are  eight  first'Class  battle- 
ships completed  and  eight  in  various  stages  of  construction;  five  third- 
class  battleships,  and  eight  fourth  class— the  latter  being  rated  as  coast- 
defense  ships. 

Twelve  first-class  cruisers  completed  and  building,  which  are  to  be 
increased  to  fourteen.  Of  these  there  are  three  armored  cruisers,  only 
one  of  which,  the  Furst  Bismarck,  is  a  new  ship,  the  other  two  being 
really  only  third-cla.ss  battleships  which  are  twenty-seven  years  old. 
There  are  three  armored  cruisers  building:  the  other  six  first-class  cruis- 
ers are  of  the  protected  cruiser  class  and  five  are  quite  new  ships. 

Thirty- two  smaJl  cruisers,  to  be  increased  to  thirty-eight.  Of  these, 
twenty-eight  are  completed  and  four  are  building.  Six  of  the  completed 
small  cruisers  are  new  and  eight  others  are  first-class  gunboats,  five  of 
which  are  new. 

There  are  fourteen  school  and  training  ships  and  six  special-service 
vessels.  Eighteen  torpedo-boat  destroyers;  one  hundred  and  nine  first- 
class  torpedo  boats;  thirty  second  class;  and  one  torpedo-depot  shjp.^ — 
Jounuil  of  the  Royal  United  Service  Imtituii&n. 

Battleships  H  and  I:  Contracts  Awarded. — The  contract  for  the 
construction  of  battleship  "H,"  of  the  new  program,  has  been  awarded 
to  the  Germania  Works  at  Kiel;  and  the  contract  for  battleship  "  I  "  to 
Herr  F.  Schichau,  Damzic.    They  are  to  be  completed  in  igo4. 

Protected  Cruisers  G,  H,  and  I:  Contracts  Awarded. — The  con- 
tracts for  these  vessels  have  been  awarded  as  follows:  "G"  and  "  H" 
to  the  Howaldt  Company,  Kiel;  and  "I"  to  the  Weser  Company, 
Bremen.  The  contract  time  is  two  years,  so  that  they  are  to  be  deliv- 
ered in  the  spring  of  igoj.  These  vessels  are  similar  to  the  Amazone, 
264s  tons,  which  is  described  in  Phoceedinos  No.  g6,  page  703. 

Armored  Cruiser  C:  Contract  Awarded, — The  contract  for  the 
construction  of  armored  cruiser  "C,"  to  be  built  to  replace  the  Konig 
Wilhelm — and    temporarily    styled    Ersatz-Konig    Wllhelm — has    been 
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awarded  to  Messrs.  Blohm  and  Voss  of  Hamburg.    The  eontrai 
h  three  years.     She  will  probably  be  launched   in  the   autumn 
and  completed  in  the  spring  of  1904. 

Wettin,    Zah&ingen:     Launch. — ^These    two     battleships,     formerl 
known  as  **  D  "  and  *'  E,"  have  been  launched^the  former  at  the 
of  Hcrr  F.  Schichau,  Dantzic,  on  June  6;  and  the  latter  at  the  Gen 
yard,  Kiel.  June  la.     They  are  sister  ships  to  the  Wittelsbach  (ex-"  C"), 
described  in  Proceexungs  No.  97,  page  160. 

Prinz  Adalbeet:  Launch,  Description. — ^This  vessel,  formerly 
known  as  armored  cruiser  "  B  "  (in  the  budget  as  '  Large  Cruiser 
"  B  "  '),  was  launched  at  the  government  yard,  Kiel.  June  22,  She  is 
nearly  a  sister  ship  to  the  Prinz  Heinrich,  launched  March  22,  1900.  btit 
differs  in  the  battery  and  in  some  other  particulars.  The  hull  is  of  stc 
without  sheathing.  There  are  two  military  masts,  each  carrying  one  top 
and  two  smokcpipes.  The  bow  is  high  and  the  superstructure  extend* 
from  the  stem  to  a  point  just  forward  of  the  after  turret.  The  comp!e- 
ment  is  528;  or,  as  a  flagship,  571.    The  principal  details  are: 

Armaniftit. — Four  8.27-inch  Krupp  guns  in  pairs  in  turrets  forward  and 
aft,  the  forward  turret  being  on  the  superstructure  (or  upper)  deck, 
and  the  after  one  on  the  main  deck.  These  turrets  are  reported  to  be 
trained  by  hydraulic  power.  Ten  5.9-inch  guns— three  each  side  in  a 
long  casemate  on  the  gun  deck,  forward  pair  firing  directly  ahead,  and 
after  pair  directly  astern;  and  four  in  four  turrets,  two  each  side,  over 
the  casemates  for  the  s.g-inch  guns.  The  top  sides  are  carried  inboard 
to  permit  bow  and  stern  fire  from  these  turrets.  Twelve  3.47-incb 
guns  in  the  superstructure  and  on  the  upper  deck  and  bridges.  Four 
machine  guns.  Five  submerged  torpedo  tubes;  one  through  the  keel. 
twenty  or  thirty  feet  abaft  the  point  oi  the  ram.  and  two  each  side. 
One  above-water  torpedo  tube  in  the  stem  on  the  berth  deck,  protected 
by  armor. 

Praiecthn. — Complete  belt,  7.5  feet  wide,  J.9  inches  thick  amidships, 
and  3.2  inches  at  the  ends.  Above  this,  and  extending  up  to  the  gun 
deck  for  a  length  of  165  feet  amidships,  the  side  is  covered  with  3.9-iDd) 
armor;  and  above  this  again  is  the  casemate  armor  of  the  5.^inch  gUD& 
The  protective  deck,  behind  the  belt  and  sloping  down  at  the  sides  to 
meet  the  lower  edge  of  the  latter,  is  2.8  inches  thick  on  the  slopes  and 
1.6  inches  on  the  flat.  The  flat  armor  deck  over  the  upper  side  armor. 
outside  the  casemate,  is  1,2  inches  thick;  and  the  deck  over  the  case- 
mates is  r.4  inches.  The  turrets  for  Ihe  8.27-inch  guns  are  5.9  inches 
thick  and  rest  on  barbette  towers  of  the  same  thickness.  The  forward 
tower  only  extends  down  to  the  main  deck  and  the  after  one  to  the  gun 
deck;  thence  loading  tubes  extend  to  the  protective  deck.  The  armor 
of  the  sg-inch  turrets  is  3.9  inches  thick  in  front  and  3-Z  inches  in  rear, 
and  of  the  s.9-inch  casemates,  3.9  inches.  The  forward  conningf  tower 
is  5.9  inches  thick,  and  the  after  one  0.47-inch  of  special  steel.  The 
loading  lubes  for  the  8.27-inch  guns  arc  3.9  to  3.2  inches  thick;  fqr  the 
5.9-inch  turrets,  3.2  inches.  ^ 

Motive  Power. — Triple-screw,  4-cylJndef,  triple-expansion  engines.  de»1 
signed  to  develop  16,000  I.  H.  P.  and  give  a  speed  of  21  knots.     Four- 
teen Durr  water-tube  boilers.     Coal  supply,  at  load  draught.  950  tons; 
total  capacity,  1500  tons. 

Dimenswm.— Length,  3937  feet:  beam,  64.3  feet;  mean  draught.  24.3 
feet;  displacement,  about  9000  tons. 
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Heimdal,  Hildebrand,  Beowulf;  Reconstruction, — The  recon- 
struction of  these  vessels  on  the  sa,me  tines  as  that  o(  the  Hagen  (see 
PROCEEDINGS  No,  p7,  page  162;  also  photograph  of  the  Hagen  as  recon- 
structed, Proceedings  No.  95,  page  391}  has  been  commenced.  The 
Heimdal  is  rebuilding  at  the  government  yard,  Kiel,  and  the  others  at 
the  government  yard,  Dantzic. 

TosPEDO  Boat  Sioj:  Launch. — This  boat,  the  first  of  the  division 
Stai  to  StoT  to  take  the  water,  was  launched  at  the  works  of  Herr  F. 
Schichau,  Elbing,  on  April  i8.  It  will  be  speedily  followed  by  the  others 
of  the  division. 

ToftpEDO  Boats  Giei  to  Gtu:  Building. — These  boats,  contracted  for 
this  year,  are  buikling  at  the  Germania  yard,  Kiel.  Like  their  im- 
mediate predecessors,  they  are  of  about  350  tons,  and  therefore  belong 
to  the  "  destroyer  "  class. 

AwADNE:  Boiler  Accident. — The  third-class  cruiser  Ariadne,  2645 
tons,  while  undergoing  trials  early  in  July  had  a  toiler  explosion  which 
caused  the  death  of  two  men  and  seriously  injured  four  others.  The 
boilers  of  tile  Ariadne  are  of  the  Schultze  type. 

GREAT  BRITAIN. 

Persokkel:  Present  Numbers. — In  a  Parliamentary  paper  which  has 
just  been  issued  the  following  return  is  given  of  the  number  of  com- 
missioned ofiiccrSf  subordinate  and  warrant  officers,  petty  officers,  men 
and  boys  of  the  various  branches  of  the  Royal  Navy,  borne  on  April  i, 
1900,  excluding  pensioners  and  reserves.  A  similar  return  of  the  num- 
bers of  the  commissioned,  warrant  and  non-commissioned  officers  and 
men  of  the  Royal  Marine  Forces  was  also  issued  and  is  appended:  Ex- 
ecutive Branch. — Commissioned  officers,  iSga;  subordinate  and  warrant 
officers,  including  masters'  assistants  and  cadets,  1974  (no  masters'  as- 
sistants are  included  in  this  number,  as  officers  of  that  rank  are  no 
longer  borne  in  the  navy);  petty  ofBcers,  7070;  men,  38,875;  TJoys,  9411 ; 
total,  49.222.  Engineer  Branch. — Commissioned  officers,  8S0:  subordi- 
nate officers,  t,  e.,  engineer  students,  196;  warrant  officers,  69;  chief  and 
other  engine-room  artificers.  30S'  I  stokers,  petty  officers,  447S;  men, 
17.^?9;  total,  25,959.  Other  Branches. — Commissioned  officers,  ^; 
subordinate  and  warrant  officers,  ».  c,  clerks,  assistant  clerks  and  car- 
penters, 347  (including  13  head  schoolmasters);  petty  officers,  4947;  men, 
5727;  kroomcn,  518;  boys,  380:  total,  12,865.  Royal  Marines. — Com- 
missioned officers,  443;  warrant  officers,  39;  non-commissioned  officer*, 
2179;  men,  15,800;  total,  18,461.  Grand  total,  106,507. — Marine  Engineer 
(London). 

As  noted  in  Proceedings  No.  ^S,  page  390,  the  total  number  of  offi- 
cers, seamen,  boys,  coast  guard,  and  marines  proposed  for  the  year  1901- 
1902  is  118,635,  being  an  increase  of  3743  on  the  numbers  proposed  for 
1900-1901,  divided  as  follows:  287  officers,  1150  seamen,  500  stokers,  398 
miscellaneous,  310  artisans  (including  100  electricians),  1000  marines,  100 
apprentices  (shipwrights  and  coopers).  The  total  number  of  officers, 
seamen,  boys,  coast  guard,  and  marines  provided  for  in  the  budget  for 
T9ochi90i  was  114,890,  excluding  the  reserves,  but  probably  including  re- 
tired officers,  pensioners,  etc. 

Ammunition  Hoists:  ELtcrntc  Hoists  Ordered.— Orders  have  been 
given  by  the  Admiralty  to  iustal  electric  ammunition  hoist*  on  battle- 
ships and  cruisers  for  all  guns  mounted  in  casemates. 
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BoitEiiis  FOE  Ships  Building.— According  to  recent  reports  tk 
Challenger,  Cornwall,  Hermes,  and  Queen  are  to  hare  Babcock  &  WB- 
cox  boilers;  the  Montagu,  Belleville;  the  Berwick  and  Suffolk,  Ki- 
clausse;  the  Encounter  and  Media,  Diirr;  and  the   Medusa,  Yarrov. 

King  Edward  VII,  DomNioK,  Couhonwealth  t  Partial  Descu? 
TrON. — These  new  battleships  are  to  be  of  16,500  tons  displaceraeat. 
18,000  I.  H.  P.,  and  18  knots  speed.  The  protection  is  to  be  similar  to 
that  of  the  London  class.  The  main  belt,  rising  from  the  edge  of  ibt 
protective  deck  to  Q  (?)  inches  above  water,  extends  from  stem  to  stcm 
and  is  9  inches  thick  amidships.  Above  this  the  side,  amidships,  hi^ 
8*inch  armor  up  to  the  gun  deck.  The  armament  will  consist  of  foar 
i;j-inch  guns  In  turrets  forward  and  aft.  Four  gi.2-ioch  guns  oa  tl* 
main  deck,  in  turrets  similar  to  those  of  the  Cressy,  one  over  each  comer 
of  the  6-inch  battery,  forward  pair  firing  directly  ahead,  and  after  pur 
directly  astern.  Ten  6-inch  guns  in  a  central  battery  on  the  gun  deeli 
separated  by  3-inch  splinter  bulkheads.  The  thickness  of  the  lurbctU 
towers  and  turrets  for  the  12-inch  guns  is  not  reported;  tbat  of  the  5l> 
inch  turrets  and  barbette  towers  will  be  6  to  7  inches,  and  of  the  s«lt 
covering  the  6-inch  battery,  7  inches.  These  .vessels  are  very  similar 
to  the  first  design  of  the  Virginia  and  Rhode  Island,  substituting  oof 
9,2-iQch  gun  for  two  8-inch,  and  reducing  the  number  of  6-inch  to  ten. 

New  Armored  Cruisers:  Partial  Description. — These  will  be  sim- 
ilar to  the  vessels  of  the  Monmouth  class.  The  displacement  will  be 
9800  tons  and  the  speed  23  knots.  The  principal  point  in  which  th«f 
difier  from  their  predecessors  of  the  "  County  "  class  is  the  substitutiOT 
of  a  7.5-inch  gun  for  each  pair  of  6-incb  pieces  which  are  mounted  on 
the  midship  line  forward  and  aft 

New  Third-Class  Cruisers. — The  two  third-class  cruisers  of  di« 
new  program  are  to  be  of  about  3000  tons  displacement  and  will  have  » 
speed  of  31.5  knots. 

New  Torpedo- Boat  Destroyers.— The  ten  destroyers  of  the  nr» 
program  are  to  be  stronger  in  construction  than  their  predecessors,  and 
they  will  carry  a  larger  supply  of  coal  than  the  present  30-kool  boats, 
but  they  will  have  the  same  speed. 

CoftKWALLis:  Launcb. — ^This  first-class  battleship  was  launched  at 
the  yard  of  the  Thatnes  Iron  Works,  Shipbuilding  &  Engineering  Com- 
pany, Blackwall,  July  t?.  She  is  a  sister  ship  to  the  Russell,  fully  de- 
scribed and  illustrated  in  Proceedincs  No.  p/,  page  167. 

Leviathan;  Launch,  Description. — This  armored  cruiser,  the  third 
of  the  Drake  class  to  take  the  water,  was  launched  at  the  yard  of  Messrs. 
John  Brown  &  Company,  Clydebank,  July  3.  The  hull  is  of  steel  with- 
out sheathing.  The  freeboard  is  high  forward.  The  forecastle  extends 
about  to  the  second  smokepipe,  but  the  bulwarks  of  the  upper  deck 
continue  aft  to  the  after  bridge  deck  (which  is  at  the  same  level  as  the 
forecastle),  and  the  superstructure  thus  formed  ends  just  forward  of  the 
after  g.2-inch  gun.  There  are  two  signal  masts  each  carrying  two  sigml 
yards  and  a  light  top  in  which  is  mounted  a  searchlight.  There  are 
four  smokepipes  on  the  fore  and  aft  midship  line.  Tlie  complement  b 
900,  and  the  principal  details  are: 

j^rmam^nt. ^-T'Wo  9.2-inch  guns  mounted  singly  in  gun-houses  ovef 
shallow  barbette  towers  forward  and  aft.  Sixteen  6*inch,  45*caliber 
guns,  eight  each  side  in  double-story  casemates,  the  four  forward  guns 
firing  directly  ahead  and  the  four  after  ones  directly  astern.  Fourteen 
i2-poundcr  guns:  four  each  side  on  the  main  deck  amidships  in  the 
spaces  between  the  6-inch  casemates:  one  each  side  in  a  recessed  port 
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on  the  roain  deck  very  far  forward,  and  one  each  side  on  the  gun  d«ck 
very  far  aft  in  a.  similar  port.  Three  3-poutiders.  Two  submerged  tor- 
pedo tubes. 

Protection. — The  main  belt  is  about  14  feet  wide  and  extends  from 
about  5  feet  below  water  to  the  gun  deck,  on  which  rest  the  lower  case- 
mates. The  belt  is  6  inches  thick  and  extends  from  the  alter  6-jnch 
casemate,  where  the  ends  are  joined  by  a  thwartship  bulkhead,  to  the 
forward  6-inch  casemate.  From  this  point  to  the  stem  the  belt  is  of  the 
same  width,  but  only  2  or  3  inches  thick.  This  thin  belt  covers  the  ram 
for  some  little  distance  back  from  its  point.  The  protective  deck  ex- 
tends from  stem  to  stern.  In  the  wake  of  the  belt  it  is  behind  the  latter 
and  rises  at  the  side  from  the  belt's  lower  edge.  Its  thickness  on  the 
slope.*,  is  J  inches,  and  on  the  flat.  2  inches.  The  gun  deck,  resting  on 
the  top  of  the  belt,  is  i  inch  thick.  The  barbette  towers  of  the  9.2-inch 
guns  are  shallow,  not  even  extending  so  far  down  as  the  main  deck  for- 
ward, or  (he  gun  deck  aft.  An  armored  loading  tube  extends  from  the 
barbette  armor  to  the  protective  deck.  The  barbette  towers  are  6  inches 
thick  and  the  gun-houses  5  inches.  The  casemates  of  the  6-inch  guns 
are  5  inches  thick  in  front  and  2  inches  in  rear.  The  conning  tower  is 
12  inches  thick. 

Motiztf  Power, — Twin-screw,  4-cyltnder,  triple-expansion  engines,  with 
cylinders  43.5,  71,  81.5  and  81,5  inches  in  diameter  and  48  inches  stroke. 
Weight  of  propelling  machinery,  2500  tons.  Revolutions  of  cngfines,  120, 
and  piston  speed,  960  feet  when  working  at  full  power.  Boilers:  43 
Belleville;  heating  surface,  71.970  square  feet;  grate  area,  2310  square 
feet;  working  pressure,  250  to  300  pounds.  Designed  I.  H.  P.  of 
machinery,  30,000;  corresponding  speed  on  8-hour  trial,  23  knots.  The 
coal  supply  at  load  draught  is  1250  tons;  total  capacity,  25^™  tons. 

Dimensions.— Length  between  perpendiculars,  500  feet;  beam,  71  feet; 
mean  draught,  26  feet;  displacement  at  this  draught.  14,100  ions. 

Teal:  Launch,  Thjai,,  Desckiptiok. — This  shaHow-draught  gunboat, 
a  sister  to  the  Moorhen,  still  on  the  ways,  was  launched  at  the  yard  of 
Messrs.  Yarrow  &  Company.  Poplar,  May  18,  1901.  The  dimensions 
are:  Length,  160  feet;  beam,  24.5  feet:  mean  draught.  2.25  feet;  displace- 
ment, about  180  tons.  The  hull  is  of  galvanized  steel  and  is  divided  into 
twelve  separate,  floatable  sections.  These  may  be  launched  separately 
and  are  then  bolted  together,  which  enables  them  to  be  put  together 
without  great  loss  of  time  or  the  necessity  of  having  skilled  labor.  The 
main  deck  rises  only  3  or  4  feet  above  the  water.  Above  this  there  is 
a  two-story  central  superstructure  containing  the  quarters,  upper  part 
of  machinery,  etc.  The  conning'  tower  and  the  sides  of  the  hull  are 
bullet-proof,  as  is  the  plating  of  the  superstructure  protecting  the  boilers 
and  quarters.  This  superstructure  plating  is  loop-holed  for  rifle  firing. 
The  magazines  are  placed  below  the  main  deck  with  a  ammunition  hoists 
leading  through  the  quarters  to  several  small  guns  mounted  on  the 
saperstructure  deck.  The  vessel  is  propelled  by  twin  screws  working 
in  specially  designed  tunnels  under  the  stem  which  cause  the  water  to 
rise  and  cover  the  screws,  the  blades  of  the  screws  extending  some  dis- 
tance above  the  water  line.  Steam  is  supplied  by  two  Yarrow  water-tube 
boilers.  The  stern  is  square,  and,  to  insure  quick  manoeuvering  power, 
there  are  four  rodders.  There  is  a  fan  in  the  fire-room  for  forced 
draught,  but  this  was  not  used  on  the  trial  and  is  intended  only  for  use 
with  particularly  bad  fuel,  such  ss  green  or  wel  wood.  The  official  trial 
took  place  May  24  over  the  Admiralty  measured  mile  course.  The  mean 
results  of  six  runs  were:  steam  at  boiJers,   150  pounds;  vacuum,  2575 
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■■(&«;  revotatioai,  a^^:  ipeed,  iJ-045  knota^  After  the  six  niDi  ee 
die  sMoiand  nPc,  a  three-^MMir  trial  took  place,  the  tbcin  ttvfAtaniet 
bdbBS  jBzj^  eqnvalent  to  Ijja33  koots.,  or  15  statute  miles  per  hem 
Dating  one  hois',  wood  foel  only  was  used-  Forced  draught  wu  vc 
KtMted  to,  tlM  Eui  being  tsmcd  over  slowly  for  the  sake  of  vcatib- 
tion  oiij.^QneAf  from  the  Engmeer  (London)  ajtd  Engmetting  (L» 
dora). 

Ixihtstst:  Lackcb,  Descuptiok. — This  steamer,  desired  as  a  tnan 
pott  lor  canym^  guns,  ammunition,  and  other  stores  between  the  ti- 
cat  dockyards,  was  launched  at  the  yard  of  Messrs.  William  heat- 
■none  ft  Company  (late  R.  Napier  &  Sons),  Govan  (near  Gla^gonr'i 
Site  IS  fitted  with  extra  large  hatches  and  the  most  modem  appliancQ 
for  the  efficient  working  of  the  ship  and  the  handling^  of  heavy  car^ 
The  gcoeral  dimenstons  are:  Length,  205  feet;  beam,  30,5  feet;  de;i(i 
18  feet:  normal  displacement,  about  1640  tons.  The  engines  are  j-C!rrtD- 
der,  triple-expansion,  driving  a  single  screw,  and  have  cylinders  oi  18, 
38,  and  44  inches  diameter  and  30  inches  stroke.  The  boilers  are  criin- 
drical,  two  in  atunber,  and  are  designed  for  a  working  pressure  of  i;3 
pounds. 

Bui.wAtiK:  TwAt-s. — The  trials  of  this  first-class  battleship  of  l>a» 
tons  have  been  completed  with  the  following  results; 

Duivtioti       Bailer 
Char«ct«r  ot  Ttiat,    Pressute,  j!pM^ 

of  TrUL  I)»te-  lioui*.       pounds.  I.  H,  P.       Revolattooe.  koitt 

at  I  power May  31  SO  33fi  3,174  ««  ILI 

At  t  power....    "     34  30  356  11,766  lOi  ml 

At  fnll  power .    "    38  8  380  15,S5B  no  1S.1I 

FotexiDASLE:  TlitAtS. — ^This  first-class  battleship  of  15.000  tons  ii  » 
sister  ship  in  all  respects  to  the  Implacable  which  is  fully  described  is 
Pboceeoincs  No.  p8,  page  393-  She  has  completed  her  trials  with  the 
following  results: 

DuraCloD   Boiler  Altpnt- 

Cfaaxacter  of  Trial,  pressure,  Re  vol  u-      Bpevd,     nm. 

of  TrUU.  Date.        Iiours.     pounds.     I.  H  P.        tiona.        k&ot«.    tadtn 

At  I  power  ,,,.Mch.  27  30  333  3,262         11, &  .... 

At  I  power June  B  30  257        11,618         IQl.O         lfi.8i 

At  full  power..     '*     IS  8  380         15,511         109.*  18.1B*       O.W 

*  Mean  of  B  runa  over  tbe  measured  mlie. 

The  draught  on  the  full  power  trial  was  36.5  feet  forward  and  27.7S 
feet  aft. 

Vengeance:  Trials. — This  lightly  armored  battleship  of  12.950  toBV 
sister  ship  to  the  Albion,  Canopus,  Glcry,  Goliath,  and  Ocean,  has  com- 
pleted her  trials  with  the  following  results: 

Av«iK^  of  Avernve  of  Arena*  tf 

aohoura,  aoboun,  Sbwrn 

June  SSi  and  July  I  and  juiy  («a< 

28,1901.              2,l«l.  ^i«L 

TacuBiQ — port, Inches. ...,,.,.  ,36.7  515  39 

i«       — atarboard,  InclieH ,.^..%^.b  35.5  3e 

Steam  pressure  In  atokeliold,  lbs. .254  304. S  2tt$ 

Steam  profnure  In  engine  room,  lbs.  ..... .343  S45,45  249 

ReTolutloui — port,  per  minute S5.88  103.13  110.S 

RaToliitl<in>B— Btarftoard,  per  mlniite. . 66.11  102.38  Had 

Total  L  H.  P.  (coUective). 3,885  10,387  18.858 

Speed  by  potent  lojf,  knot* 11.35  17.491  J«.5 

Niamfaer  of  bollera  in  qae  , 8                      30  *0 

Coal  consumption  per  I.  H.  P.,  lb*., 1.09                1,51  1.7* 

— Engineering  (London). 
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Aboukie,  Sutlej:  Trials. — These  first-class  armored  cruisers  of 
t2.ooo  tons  have  completed  their  trials.  They  are  m  all  essential  re- 
spects sister  ships  lo  the  Bacchante,  which  is  fully  described  in  Pko- 
CEEDiNCs  No.  97,  page  i68.    The  resuhs  of  the  trials  are  as  follows: 


Character  of  trial. 

Ooe-flfth 

power. 

Poui^fllfttui  power. 

Full 

power. 

N»me  of  BhJp, ,  i... 

AboDktr. 

Sotlej. 

Abonktr. 

SutteJ. 

Abottklr 

Sutlel. 

D«to  of  trim 

Aprtl  30 

April  31 

HftyS 

April  10 

May  7 

May  9 

Dnr&Uon,  honrt . , , 

30 

80 

20 

30 

S 

S 

Boiler  preiture^  lbs. 

380 

A     ■     ■     • 

348 

346 

265 

S80 

RevolutioBB. ...,,. 

74.5 

75 

ii4.a 

113.5 

12S.3 

12a 

I.H.  P 

4,591 

4,679 

16,374 

16,604 

31,353 

31,361 

Speed,  knots  ...... 

14.4 

14.0S 

20.43 

30.63 

21.60 

21.77 

Coal  per  L  11.  P.,  lbs 

Ufl 

r    V   ^    r 

1.77 

1.& 

1,S4 

2.8 

Air  pressnre,  incbea 

nil 

Dll 

nil 

nil 

0.87 

0.5 

Mean  drang^bt,  feet. 

36.35 

36.  as 

36.35 

36.35 

26.33 

20,25 

•^Rivista  Maritfima,  Jourtml  of  Royal  United  Sert>ke  fustUution,  etc. 

Pandora:  Trial.— The  full  power  trials  of  this  third  class  cruiser 
oE  2200  tons  have  been  delayed  for  four  months  by  leaky  joints  in  her 
steam  piping.  On  June  5,  after  being  fitted  with  new  screws,  she  had 
a  successful  full  power  trial  with  the  following^  results:  steam  at  boilers, 
254  pounds;  I.  H.  P.,  73J0;  revolutions,  245;  mean  speed,  19.72  knots; 
coal  consumed  per  I,  H.  P.  per  hour,  2,49  pounds. 

Viper:  Lost. — On  August  3,  while  taking  part  in  the  naval  manoeu- 
vers,  and  while  running  through  fog  at  a  speed  stated  to  be  35  knots, 
the  turbine-propelled  torpedo-boat  destroyer  Viper  ran  ashore  on  the 
coast  of  Alderncy.  The  bottom  was  knocked  out  of  her,  and  she  broke 
in  half,  becoming  a  total  wreck.— £Hgin#rt*  (London),  August  9. 

Racehorse:  AttEMFTED  Trial.— -The  trials  of  the  torpedo-boat  de- 
stroyer Racehorse  have  been  interrupted  by  defects,  in  the  machinery. 

Exj-ftEss  Unsatiseactorv  Trials.— The  torpedo-boat  destroyer  Ex- 
press has  recently  attempted  her  fourth  unsatisfactory  trial.  It  was 
abandoned  before  completion  on  account  of  an  accident  to  one  of  {he 
intermediate  cylinders.  However,  had  the  accident  not  occurred  the 
trial  would  not  have  been  satisfactory  as  the  speed  at  no  time  ap- 
proached  the   contract    speed   of  33    knots. 

Sprightly:  Trial, — On  Wednesday,  May  22,  the  torpedo-boat  de- 
stroyer Sprightly  carried  out  her  official  30-knot  coal  consumption  trial 
with  successful  results,  obtaining  30.2  knots  as  the  mean  of  six  runs  over 
the  measured  mile.  The  mean  speed  during  three  hours  continuous 
steaming  was  30.03  "knou. -^Engineer  (London). 

Torpedo  Boat  No.  107:  Launch. — This  boat,  one  of  the  two  new 
ones  described  in  Phdceedisgs  No.  gj,  page  170.  was  launched  at  the 
works  of  Messrs.  J.  L  Thorneycroft  &  Compajiy,  Chiawick,  July  2. 

Torpedo  Boat  No.  99:  Trial. — This  torpedo  boat,  described  in 
Pboceedincib  No.  97,  page  170,  commenced  her  trials  on  May  25.  The 
load  carried  on  the  trial  was  42  tons  and  the  speed  attained,  25.06  knots. 
The  contract  requirement  was  25  knots. 

Daring:  Accident. — An  explosion  took  place  in  one  of  the  boilers  of 
the  torpedo-boat  destroyer  Daring  on  June  10  causing  the  death  of  one 
man  and  seriously  injuring  four  others,  one  of  whom  has  since  died. 
The  Daring  is  one  of  the  first  destroyers  built.  Her  displacement  is 
260  tons,  designed  speed  27  knots,  I.  H.  P.,  4200.  and  was  fitted  with 
Thorneycroft  boilers  which  have  been  in  service  since  her  completion 
in    1894.     The   inquiry   into   the   accident   has  shown   that   the   opening 
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occurred  in  the  lower  tubes  and  let  escape  a  flood  of  water  a.n<l  sttatn. 
I mm ed lately  after  the  accidenl  a  fire  broke  out,  but  it  wa»  rapidly  ex- 
tinguished.— Le  Yacht. 

Torpedo  Boat  No.  Si:  Suhk. — Telegraphic  dispatches  in  the  diily 
papers  state  that  torpedo  boat  No  &i,  taking  part  in  the  majiaeiirerv 
was  sunk  off  the  Island  of  Alderney.  She  struck  the  siibmerged  rtmi 
of  the  old  breakwater,  managed  to  reach  the  inner  harbor  and  sank 
there    The  guns  and  stores  have  been  removed  and  she  will  be  raised. 

SiTiPS  IN  Reserve:  Ct-AS-siMcATlon. — The  ships  in  reserve  are  divided 
into  five  caiegrories,  as  follows; 

A.  All  ships  which  can  be  made  ready'  for  active  service  in  48  hours. 

B.  Ships  which  can  be  repaired  and  made  ready  for  service  in  JO  dajs 
or  less.     Crews  and  equipments  on  board  or  ready  to  go  aboard. 

C.  Ships  which  require  more  than  30  days  to  prepare  for  service.  Crew 
not  organized.  Equipment  not  ready  for  putting  oti  board.  As  soon 
as  ships  m  this  category  are  in  such  a  condition  of  repair  that  they  as 
be  made  ready  in  30  days  they  are  Iransferred  to  category  B, 

D.  Dockyard  Reserve. — Ships  which  need  extensive  repairs.  No 
equipments  on  board. 

E.  All  ships  which  do  not  appear  to  be  capable  of  being  put  ia  coa- 
ditioa  to  render  active  service  with  the  fleet.^i*  Yacki. 

GREECE. 

The  government  has  decided  to  appropriate  annually  the  sura  of 
i,SOO,ooo  drachmas  (i  drachma  =  $0,193)  for  ibe  purpose  of  improving 
and  building  up  the  fleet.  It  has  also  requested  the  French  government 
to  lend  the  services  of  a  naval  constructor  who  will  be  given  charge  of 
the  program  of  construction.  j 


ITALY. 

BuixjEt  Proposals  fob  the  Financial  Yeae  igoi>igo2. — The 

as  submitted  to  the  Italian  Parliament  is  ai  follows: 

1.   0&t>tNAliY  EX?EMDITOfcB. 
Adrnirtisirativt  Expenses' 

Ministry,  personnel , 

Ministryj  office  expenses  ..... 

Superior  Conndl,  staff,  controller's  ofHce .....>>...... 

Postal  and  telegraphic  expenses .,..,. ,,..,,., 

Printing,  etc .,.....>....... 

Small  incidental  expenses. 

Legal  expenses - 

Counsellors  and  other  cabinet  expenses , 

Repairs 

Unforeseen  expenses 


budget 


Urfv 

970.000 

6J.J00 

64,000 

20,000 

98.000 

700 

2,000 

4>«» 


Total 1,318,000 

PensionSt  tic: 

Pensions    . .  4 ,.,.,... S>395.<''i'i^ 

Transportation jo,aoo 
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iMfnhani  Marine: 

P'tain  of  port  ....... 

epairs  to  sailors'  hospitals,  etc - 

ent  far  C3.ptains  of  port .<........ 

^cidental  expenses  ,.,,,,.,,.,,.,..,., , 

nstitute  for  merchant  marine. ^. , . 

Expenses  of  shipwrecks. 

.-tuilding  and  navigation   premiums  for  steamers  and  Sailing 
p    ships  in  accordance  with  law  of  July  23,  1896. 

phtf 


Lire. 

I,0?>S.0?4 

S7,0Q0 

17,000 

I20,(XX} 

^18,572 
JO,00O 

1 0,000,000 


Total 11,540,646 

Expenditvre  for  the  Navy; 

hips  under  construction,  in  reservCj  under  repair,  etc..,,..  6,079.oc» 

ecutive  officers 3,432,000 

LMarine  engineers  and  machinists. 1,340,000 

^aval  commissary  corps. 8g»8,OQa 

feurgcons  department ...,.....,,.  671,410 

rPay  of  men  —  . . . . , .,.,,....,.,. . .  12,500,000 

Premiums  for  service  and  additions  to  pay  of  men. , .  1,690,700 

iAid   department 100,000 

[Technical  civil  personne]  ,.-.,. 1,349,400 

'Bookkeepers,  clerks,  day  laborers,  and  storehouse  watchmen..  1,445,000 

(■Royal  police 305.800 

Semaphore  and  carrier  pigeon  services. 410,000 

Personnel  of  local  defense  stations ...........................  325,000 

Food  supplies  for  ships  and  shore  stations... 8,100,000 

Barracks,  quarters,  watchmen,  and  lighting 208,000 

Care  of  sick  and  hospitaJ  material. ,.,,,..,,  481,364 

Gifts  and  gratuitjcs - r2,ooo 

Coal  and  other  fuel  for  ships 5,500,000 

Materials  (or  construction  and  repairs  of  ships,  etc 1,700,000 

! Personnel  for  construction  and  fortification  works  for  the  navy  11T.500 

I  Marine  (Naval)  Institute , 408,000 

I  Free  scholarships  to  the  naval  academy  and  engineering  school  I49i4S3 

Hydrographic  service,  Ptrsonntl 37,n2 

JHydrographic  service,  ttmiirkl. 255,000 

krounsel  fees   ,,.,.... ,..,.... ,^2,000 

Travel  on  duty  and  missions . 500,000 

'Transportation  of  material  and  supplies............. 125,000 

Repairs  of  ships. . . . > .  7,360,000 

Labor  for  repairs  of  ships. ,.,,..,..., 5,790,000 

.Artillery  and  armament,  maUriel.  ,..,..........,.., ,,...,  7,100.000 

L>abor  expenses  for  repair  of  artillery  and  war  material. .......  2,223,025 

Repairing  and  improving  buildings,  fortifications,  etc .....  2,253,600 

Shipbuilding:  For  the  construction  of  the  battleships  Bene- 
detto Brin  and  Regina  Margherita  at  Castellamare  and 
Spezia^  of  the  armored  cruiser  Francesco  Ferniccio  at 
Venice;  for  several  torpedo  vessels,  local  defence  ships, 
steamers,  navy -yard  vessels,  etc. ;  for  commencing  battleships 
of  the  first  class;  for  reconstruction  of  the  battleship  Italia; 

and  for  the  construction  or  purchase  of  colliers....,,,..,.  24,000,000 


Total 96,892,394 
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II.      EXTKAOROINASr   EXPENDITDKE. 

GfHtrat  Expenses:  Ltr*> 

Care  and  expen  s^s  of  reserve  ships,  etc , J^lom 

Expenses  of  officers  aad  employes  for  extraordinary  works...         JS.5|0 

Total , , 74.S«o 

ExpmdituTt  fot  the  Navy: 

Ships  under  construction  except  those  already  mentioned.....  40^1x0 

Coast  defences - - -  •  aotWW 

Fortification  and  armament  of  Maddalena ,  3oa,ax> 

Torpedo  purchases 500.000 

Total Ijoo^on 

Miscflta»e<ms: 

Equipment  for  ships  in  commission 3.5OO,O0(ii» 

Care  of  crown  property  given  for  marine  purposes. .2,664,125^5 

Total 6,l64,l2s8s 

RECAPITULATION, 

Administrative  expenses .,,,,,.,.., t,jtS^O(NLaa 

Pensions,  etc. .-*-     5,425,aoai» 

Merchant   Marine ....,,..,., ll,5f0h,6i6(H> 

Expenditure  for  the  navy. g6JBg2jS4M 

Total  of  ordinar>-  expenditure 115,  t76>04iui0' 

General  expenses 74,540jI>0 

Expenditure  for  the  navy, r,3po,ooam 

Miscellaneous    .... 6.164.1^5^ 

Total  of  extraordinary  expenditure. ?.S38.665J5 

Total  of  ordinary  expenditure 1 15,176.040.00 

Total  amount  of  budget 122,714,705.83 

(t  Hra^So.igj) 
These  figures  are  derived  from  the  MiltheOuHgen  tms  dem  Gtbiett  itt 
Seewtsms,  and  is  supposed  to  be  a  translation  of  the  official  Italian  state 
paper  "  Siato  di  previsione  della  spesa  del  minisiero  della  marina."  There 
are  certain  errors  in  the  original  footings  of  the  columns  which  lead  tc 
the  behef  that  an  item  of  1850  lire  was  omitted  in  "  .'\dministrative  ex- 
penses ";  and  an  item  of  lOO.coo  lire  omitted  in  the  "  Expenditure  for  the 
navy;"  or  that  items  are  in  error  to  the  extent  of  these  amounts.  Head 
g,  under  "  Administrative  expenses,"  is  missing.  This  may  explain  the 
1850  lire.  The  total  as  given  by  the  Mittheiltuigen  is  122,816,355.85  lire. 
This  is  probably  correct.  The  number  of  men  provided  for  in  the  budget 
is  25,000,  an  increase  oi  50a.  Of  the  expenditure  for  fuel.  300,000  lire  aft 
for  liquid  fuel,  2,000,000  tor  40,000  ions  of  coal  for  ships  in  foreigfn  ports. 
and  2,7j6,ooo  lire  for  26,000  tons  of  coal  for  ships  in  home  waters. 

Regina  Mahgiierita:  L.\uNrH.  Deschiption.— This  first-class  battle* 
ship,  a  sister  to  the  Benedetto  Brin,  which  is  building  at  Casiella- 
mare,  was  launched  at  the  .A.rsenal.  Spezia.  May  30,  1901.  The  keel  was 
laid  November  20,  1898.  The  hull  is  of  steel  without  sheathing,  Thf 
freeboard  is  of  good  height  forward  and  aft.  There  is  a  central  super- 
structure rising  above  the  main  deck  amidships.  There  are  two  >•; 
pipes  and  two  miUtary  masts  each  carrying  two  tops  and  a  sigr, 
mast,  The  weights  arc  as  follows:  Hull  and  equipment,  6195  tuc-. 
protection,  3155  tons;  armament,  including  ainniunttion.  etc,   1473  ions; 


propelling  machinery,  i6oj  tons;  coal,  looo  tons;  total,  13,426  tons.  The 
complement  is  625  rnen  and  30  officers.    The  principal  details  are: 

Armament, — Four  30S-m]Ilinjeter  (li-inch)  guns  in  turrets  forward  and 
aft.  Four  203-millinieter  (8-iiich)  guns  tn  casemates  on  the  main  deck 
in  the  corners  of  the  superstructure.  Twelve  152-miJlimeter  (6-iiich) 
guns  in  an  armored  battery  on  the  gun  deck,  each  gun  separated  from 
its  neighbor  by  a  splinter  bulkhead  and  the  compartment  containing  each 
gun  completed  in  rear  by  a  continuous  bulkhead  running  fore  and  aft. 
This  is  similar  to  the  method  of  protection  adopted  for  the  lower  bat- 
tery of  the  Japanese  battleship  Mikasa  and  is  a  modification  of  the  plan 
of  the  Kearsarge  and  Kentucky.  The  forward  and  after  guns  of  the 
6-inch  battery  are  sponsoned  out  so  that  the  forward  ones  fire  directly 
ahead  and  the  after  ones  directly  astern.  Sixteen  76-millimeter  (3-inch) 
guns  are  mounted  on  the  decks  and  bridges.  Eight  j-pounders.  Four 
torpedo  tubes,  two  of  which  are  submerged  and  the  other  two  are  on 
the  forward  berth  deck  behind  armor. 

Frotection. — Complete  armor  belt,  with  a  thickness  of  5.9  inches  for  a 
length  of  about  263  feet,  reduced  to  3.15  inches  at  the  ends.  This  bch 
extends  3-6  feet  below  water  and  rises  5,6  feet  above  it.  Above  the  mam 
belt,  for  a  length  of  about  262  feet,  and  covering  the  side  between  the 
turrets,  there  is  a  second  s.g-inch  belt  rising  to  the  gun  deck. 
Above  this  again  there  is  a  6-incb  citadel  containing  the  6-incli  guns 
arranged  as  already  explained  under  the  head  of  "  Armament."  The  sides 
of  the  citadel  are  in  line  with  the  sides  of  the  ship  except  where  spon- 
soned out.  At  the  ends,  thwartship  bulkheads  extend  inboard  nearly 
at  right  angles  to  the  ship's  side  and,  if  continued,  would  cross  the  ship 
just  abaft  the  forward  turret  and  forward  of  the  after  one.  But  after 
extending  inboard  for  about  one-fourth  the  beam,  they  turn  squarely 
forward  and  aft  and  are  then  swept  around  the  bases  of  the  I2'inch  tur- 
rets. Above  the  level  of  the  main  deck  the  armor  of  the  turret  base  is 
circular  in  section.  The  protective  deck  is  of  the  usual  turtle-back 
form  and  rises  from  the  lower  edge  of  the  belt.  It  is  3.15  inches  in  max- 
imum thickness  and  1.6  inches  in  minimum.  The  deck  over  the  second 
belt,  where  ic  extends  forward  and  aft  beyond  the  citadel  of  the  6-inch 
guns,  is  also  armored.  The  bulkheads  at  the  ends  of  the  second  belt 
are  10  inches  thick.  The  barbette  towers  of  the  1 2-inch  guns  are  7,8 
inches.  The  turrets  are  probably  7.8  inches  in  front  and  5.9  inches  on 
the  sides.  The  casemates  of  the  8-inch  and  6-inch  guns  are  5.9  inches. 
There  are  two  conning  towers,  one  forward  and  one  aft,  each  5,9  inches. 

Motive  Power.^Thc  engines  are  twin-screw,  4-cylinder,  tripje- 
cjtpansion,  designed  to  develop  19,000  1.  H.  P.  and  give  a  speed  of  20.5 
knots.  The  cylinders  are  37,  60.2,  69.3,  and  69.3  inches  «n  diameter  with 
a  stroke  of  47,2  inches.  Steam  is  supplied  by  ^8  Niclausse  boilers  with 
a  grate  area  of  144  square  meters  and  a  heating  surface  of  4674  square 
meters.  The  air  pressure  allowed  on  the  forced  draught  trials  is  fixed 
at  ol4  inch.  The  anticipated  I.  H.  P.  with  natural  draught  is  16,000  and 
the  speed  19  knots.  The  coal  supply  at  load  draught  is  lOOO  tons  and 
the  total  capacity  about  2000  tons. 

fJwfluwfw.—^Lcngth  between  perpendiculars,  426,5  feet;  beam,  78.2 
feet;  mean  draught,  27.1  feet;  displacement  at  this  draught,  13,526  tons 
(metric). 

Ammjraglio  di  St.  Bov:  Forced  DB.\ucnT  Trial. — On  the  Uit 
forced  draught  trial  this  battleship  attained  a  mean  speed  of  fSj  knots 
40 
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with  14,277  I.  H.  P.  Tlie  description  df  vessels  <tt  Ihb  da*  b  gma  ■ 
pKOCEfDiNOS  N».  p8.  page  398.  The  innanwBt  there  grveia  is  iacBfrtfl, 
the  eight  4.7-tfich  gam  which  these  vcucls  cairj  being  umitxed.  aod  tJM 
■  'pounders  g^ivcn  as  19  instead  of  to,  Tbe  cisfat  4.7-iach  gims  in 
inountf^d  b<rhtnd  shields  on  tbe  upper  decks  and  bridges  very  ncartr  ora 
the  &-)ncb  guns. 

Neicbo:  Lal'.ycb,  DEScumoN.'^Thts  torpedo-bo»t  destroyw  «is 
bunched  at  the  works  of  Messrs.  C.  &  T.  T.  Pattisoo,  Napl»«  oa  i&r 
18th  of  May.  She  is  built  on  plans  furnished  by  Thomeycroft  Ml  Com- 
pany and  is  one  of  four  sister  boats  building  at  the  Panboa  jiti, 
the  names  of  the  others  being  AquiJone.  Borea,  and  Turbine.  The  kal 
is  of  stcci  plates,  galvanized  (C  '  •  zinc -coated),  and  is  divided  iaio  derci 
water-tight  compartments  as  follows:  Beginnnig'  fonirard.  the  &rst  i< 
the  collision  department,  containing  water  tanks  and  chain  locfccis; 
second,  forward  crew  companment:  third,  compartinent  for  firesn; 
founh,  forward  boiler  compartment;  fifth,  after  boiler  compartaat; 
sixth,  engine  compartment;  seventh,  petty  officers'  quarters  and  djua»> 
room:  eighth,  officers*  quarters;  ninth,  machinists';  tenth,  after  crevcmB- 
partment;  eleventh,  storeroom  for  proviston<L  The  inasaziiies  aod  tor- 
pedo storerooms  are  in  the  lower  parts  of  some  of  the  compoutiBeaKs 
mentioned. 

Armamttttj — One  3-inch  gan  on  a  platform  above  the  coonxng  tover 
with  an  arc  of  fire  of  500  degrees.  Five  6-pounders:  one  alt,  two  eacb 
side.  Two  torpedo  tubes  on  central  pivot  mounts  with  arcs  of  traio  at 
about  90  degrees  on  each  side. 

Motive  F)««r.^Twin-screw,  4-cyIinder,  triple-escpansioo  engines, 
designed  to  develop  6000  I.  H.  P.  and  give  a  speed  of  30  knots.  Three 
Thomeycroft  water-tube  boilers,  furnishing  steam  at  213  poonds  per 
square  inch.     Coal  capacity.  80  tons. 

Dimensions. — Length  between  perpendiculars,  208  feet:  beam,  igiS'  feetl 
draught  at  full  load,  6.33  feet  forward  and  7.5  feet  aft;  displaccBert, 
corresponding,  330  tons  (metric). 

StiBUARiNE  Boats:  Rumor  of  Order  for  TwEStTY.^ — The  Italian  gor- 
cmraent,  it  is  stated,  has  ordered  twenty  submarine  boats  of  a  tjrpe  not 
stated.  Colonel  Cuniberti,  the  chief  naval  architect,  is  said  to  be  a  ptf> 
tisan  of  submarines,  and  so  to  some  extent  is  the  present  Minister  of 
Marine.  Admiral  Bettolo,  on  the  other  hand,  who  represents  the  diiea 
part  of  Italian  naval  sentiment,  is  opposed  to  them  root  and  branch. 
As  he  was  till  recently  Minister  of  Marine,  and  is  likely  ere  long  to  be 
so  again,  the  course  of  Italy  with  regard  to  submarines  promises  to  be 
interesting,— E'lfiWfr  (London). 

It  is  altogether  unlikely  that  Italy  has  ordered  so  many  boats.  Hef 
budgetary  difficulties  preclude  such  a  course. 

NETHERLANDS. 

RiNDjAMi:  Trial,  Dimensions,  etc. — This  torpedo  boat,  a  sister  to 
the  Orphir  and  Pangrango,  was  launched  at  the  yard  of  Messrs,  Yarrow 
&  Company.  Poplar.  July  2,  1901,  with  steam  up,  and  thirty-five  minutei 
after  launching  she  left  the  yard  to  undergo  her  trials.  The  mean  tesdti 
of  six  runs  over  the  measured  mile  were;  steam  at  boilers.  200  pounds; 
steam  at  engines,  186,6  potinds:  vacuum,  23  inches;  speed,  25,59  knots: 
slip,  12,1  per  cent.  After  coming  off  the  course  the  boat  ran  for  some 
time  at  the  measured  mile  speed.    The  dimensions  of  these  botts  art; 
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Length,  152.3  feet;  beam,  15.25  ket;  mean  draught,  4,25  Eeet;  displace- 
ment, 14O  tons.  The  machinery  is  twin-screw,  triple-expansion,  and  the 
contract  speed  requirement  was  25  knots. 

PORTUGAL. 

Raikha  Donna  Amelia:  Trials,  Description, — This  small  cruiser, 
built  at  Lisbon  on  the  plans  of  M.  CroncaUr  the  French  naval  architect, 
has  completed  a  series  of  trials  satisfactorily.  With  natural  draught,  the 
resuits  on  a  five-hour  trial  were:  boiler  pressure.  161  pounds;  I.  H.  P., 
3088;  revolutions,  170;  speed,  17.1  knots.  During  a  run  of  twenty-four 
hours  the  speed  was  15.75  knots  with  162  revolutions.  With  forced 
draught  during  three  hours  the  results  were  as  follows:  boiler  pressure, 
170.S  pounds:  L  H.  P..  5396;  revolutions,  Joo;  speed,  3o.6  knots. 

The  armament  of  the  ship  consists  of  four  5.9-tnch  guns,  two  jg-inch, 
two  3-pounders,  four  machine  guns,  two  torpedo  tubes.  The  engines  are 
twin-screw,  triple-expansion,  and  the  boilers  are  of  the  Normand  water- 
tube  type.  The  dimensions  are:  Length,  246  Jeet;  beam,  36  feet;  draught, 
14.7  feet ;  displacement,  i66o  tons.  The  hull  is  of  steel  without  sheathing 
and  the  complement  is  250, 


RUSSIA. 

Great  Fire  at  Galernaia  Island  Ship  Yard.— The  great  fire  at  the 
Galerny  shipbuilding  yard.  St.  Petersburg,  on  June  13,  was  a  very  serious 
affair,  concerning  which  considerable  secrecy  has  been  observed.  It 
broke  out  in  the  slip,  built  of  wood,  occupied  by  the  first-class  cruiser 
Vitiaz,  in  an  early  stage  of  construction,  and  in  an  incredibly  short  space 
of  time  slip  and  vessel  became  a  roaring  mass  of  flames.  The  fire  brig' 
ades  of  the  city  were  summoned,  but  before  their  arrival  the  adjoining 
workshops,  the  designers'  office,  and  other  oflices  were  in  flames.  With 
the  designer.'!'  office  over  1000  valuable  plans  were  burned,  including,  it  is 
said,  those  of  all  the  vessels  building  at  St,  Petersburg.  The  fury  of  the 
conflagration  was  such  that  the  battleship  Orel,  building  on  an  adjacent 
slip,  was  only  saved  with  the  greatest  difficulty.  She  caught  fire,  but 
the  flames  were  extinguished  before  they  had  done  any  great  amount 
of  damage.  The  first-class  cruisers  Pallada  and  Diana  were  also  threat- 
ened, but  were  towed  out  into  the  middle  of  the  river  in  time.  Several 
lighters  and  other  vessels,  however,  were  consumed.  While  the  cruisers 
were  being  removed,  flaming  splinters,  carried  across  the  River  Fontanka 
by  the  wind,  set  fire  to  the  immense  navy  provision  stores,  containing 
an  enormous  quantity  of  grain  and  other  food  stores,  the  bulk  of  which 
was  soon  destroyed,  as  well  as  a  bridge  across  the  Fontanka.  The  fire 
broke  out  about  two  tn  the  afternoon,  and  at  four  it  was  raging  over 
an  area  nearly  two  miles  in  circumference,  and  it  was  not  until  dark 
that  all  fears  of  a  further  extension  of  the  conflagration  were  set  at  rest. 
The  fire  went  on,  however,  until  dawn,  causing  damage  estimated  at 
a  total  of  about  ten  million  roubles,  including  about  a  million  for  the 
Vitiaz,  almost  the  only  remaining  trace  of  which  is  a  deposit  of  about 
fourteen  thousand  hundredweight  of  molten  steel.  The  most  sensation- 
al reports  are  current  as  to  the  cause  of  the  disaster,  which  is  very 
widely  Relieved  to  have  been  connected  with  ihe  recent  labor  agitation. 
The  belief  in  incendiarism  is  strengthened  by  the  statements  of  various 
persons. — Army  &  Navy  Casette. 
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MATSSIALS  for   SHIFBtJtLDINC  TO  BB  OF    RUSSIAN    MANUTACTClt     Ss 

ordnance,  sanctioned  by  the  Czar,  has  been  promulgated  by  the  Roiuai 
Minister  of  Marine,  decreeing  that  all  materials  and  articles  used  ts 
the  building  of  ships  for  the  navy  shall  be  exclasively  of  Russian  onps 
and  manufacture.  Agents  and  representatives  of  foreegn  finns  ire  to 
receive  no  orders  in  future,  and  in  all  contracts  for  the  supply  of  ship- 
building materials  it  will  be  stipulated  that  they  shall  really  be  « 
Russian  origin.  It  remains  to  be  seen  whether  it  will  be  possible  ti 
fulfil  this  condition. 

Crohstaot  Harbor  Iufrovehekts. — During  the  coining  summer  tbt 
Imperial  authorities  intend  to  carry  out  a  large  scheme-  which  has  bere 
drawn  up  with  a  view  to  deepening  the  harbor  of  Cronstadt.  Fof  tte 
purpose  the  Mitiistry  of  MaKne  has  ordered  from  the  Scottish  6nn  si 
Simons  and  Co.,  a  steam  dredger  capable  of  working  at  a  deptli  « 
39^  ft 

Slava:  Ordeeed. — A  new  battleship  about  to  be,  or  already  cob- 
menced  at  the  Baltic  yard,  St.  Petersburg,  is  to  be  called  the  Sla« 
(Glory).  She  is  believed  to  be  a  sister  ship  to  the  Borodino,  Orel 
Imperator  Alexander  III,  and  Kniai  Suvarov,  which  were  described  la 
ProceedIKGS  No.  97,  page  177. 

Alhaz:  Remarks. — The  cruiser  dispatch  vessel,  which  appears  in  tfce 
table  of  "  Ships  Building "  on  page  177,  Proceedihcs  No,  97,  and  »» 
referred  to  in  the  Russian  budget  on  the  same  pag^e,  and  in  a  note  on 
page  180,  is  to  be  called  the  Almaz,  She  will  be  of  the  Novik  type  ioi 
will  have  a  displacement  of  3200  tons. 

New  Cruiser  of  Novik  Type  Ordered.^Ii  is  reported  that  tk 
Russian  government  has  placed  an  order  with  Hcrr  F.  ScbidMU. 
Dantxic,  for  another  cruiser  of  the  Novik  type.  The  new  vessd  is  te 
develop  a  mean  speed  of  25  knots  on  a  12-hour  trial  &nd  is  to  CtTf?  fia 
4.7*inch  guns  in  a  citadel  of  5-inch  Krupp  armor.  She  will,  in  additioa. 
have  eight  3-pounders,  two  Maxim  machine  guns,  and  six  torpe^to  tabes- 

KAGtJl,,  Otshakov:  Remarks. — These  are  the  names  given  lo  ti« 
two  new  cruisers  of  the  Bogatyr  type,  building  on  the  Black  Sea,  fix 
Kagul  at  Nicolaiev  and  the  Otshakov  at  Sevastopol  These  vcsscb  m 
mentioned  in  the  table  of  Russian  "  Ships  Building "  iti  PROcxzDtjnit 
No.  97,  page  177,  also  in  the  budget  on  the  same  page,  and  mgain  in  t 
note  on  page  (80.  The  battery  will  be  the  same  as  that  of  the  Bogatyr 
(see  Proceedings  No.  g?,  page  rSa),  the  I.  H.  P.  of  the  machinery  will 
be  19,500  and  the  $peed  23  knots, 

ViTiAz;  Destruction,  Rem  auks.— This  cruiser  of  the  Bogatyr  type 
was  building  at  Galernaia  Island,  St.  Petersburg.  On  June  13,  she  waj 
totally  destroyed  in  the  great  6rc  mentioned  on  a  previous  page.  In 
the  list  of  "  Ships  Building,"  given  in  Proceedings  Na.  {j>/,  page  177. 
she  is  noted  as  proposed. 

Imperator  Alexakoer  III:  Launch, — This  first-class  battleship  was 
launched  August  4.  She  is  a  sister  ship  to  the  Borodino,  fully  described 
and  illustrated  in  Proceedings  No.  97,  page  178.  She  was  launched 
during  a  gale  which  blew  down  a  flagstaff  in  the  dockyard,  kiUiog  aa 
officer  and  a  cadet  and  injuring  the  captain  of  the  battleship  and  thttt 
cadets. 

BovARiN^  Launch,  Description.— This  protected  cruiser  ig  simtkr 
to  the  Novik,  but  has  less  speed.  She  is  building  at  the  yard  of  Mesm 
Burmeister  &  Wain,  Copenhagen,  where  she  was  launched  June  8.    She 
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lias  a.  raised  forecastle  and  the  upper  deck  is  enclosed  by  a  low  rail  to 
within  about  75  feet  of  the  stern.  The  details  are  not  very  definitely 
known.  She  was  reported  to  have  been  launched  !ast  September  and 
this  effor  led  the  compiler  to  put  her  down  as  launched  at  that  time  in 
the  list  of  Russian  '*  Ships  Building"  which  was  published  in  Proceed- 
ings No.  97.  The  official  and  religioua  ceremony  of  affixing  the  silver 
plate  to  her  keel,  which  is  the  Russian  practice,  probably  led  to  the 
misconception,  as  I  find  that  ceremony  took  place  last  September.  Her 
principal  details  are: 

Armament, — Six  4.7-inch  guns:  one  forward  on  the  forecastle;  one  ait 
on  the  main  deck;  two  each  side  on  the  main  deck  amidships,  but  well 
apart.  Eight  j-pounders:  one  each  side  on  the  after  end  of  the  fore- 
Castle;  three  each  side  on  the  main  deck  between  the  4.7-inch  guns.  Two 
i-pounders.  Two  machine  guns.  Five  submerged  torpedo  tubes,  of 
which  one  is  in  the  bow  and  two  arc  on  each  side. 

Protection. — Complete  protective  deck  and,  perhaps,  2-inch  side  pro- 
tection.    Conning  tower  3  inches  thick  on  after  end  of  forecastle. 

Motive  F(Wfr.~-Twin-screw,  triple-expansion  engines,  designed  to 
develop  11,500  I.  H.  P.  and  give  a  speed  of  22  to  23  knots.  Sixteen 
Belleville  boilers  in  three  compartments,  Three  smokepipes.  The  coal 
supply  is  sufficient  for  5000  miles  at  tt  knots. 

D*«»<>Hf(onj.^Length,  354  feet;  beam,  42.6  feet;  mean  draught,  164  feet; 
displacement,  about  3000  tons. 

New  Torpedo  Boats. — The  Kronsiadiski  Vifstnik  states  that  an  order 
has  been  received  by  the  Nevski  Engineering  Works,  St,  Petersburg, 
from  the  Russian  Ministry  of  Marine  to  build  Five  torpedo  boats  of  the 
Tsiklon  (Cyclone)  type.  The  first  two  are  to  be  ready  by  May,  1902,  and 
each  is  to  cost  24a,oc»  roubles,  or  from  24,000!.  to  36,000!.,  according  to 
the  rate  at  which  the  rouble  is  taken.  The  length  of  each  boat  will  be 
147  feet  754  inches;  beam,  10  feet  2  inches;  draught,  4  feet  9  inches;  dis- 
placement, 150  tons;  engines,  4^00  indicated  horse  power,  supplied  by 
two  Normand  boilers  having  each  32 11  square  feet  heating  surface  and 
48.37  square  feet  grate  area-  Coal,  and  not  oil,  will  be  used;  speed,  2$ 
knots.  Each  boat  will  carry  one  torpedo  tube  on  deck,  and  two  47- 
millimetre  (i.Bs-inch)  guns;  and  have  a  rudder  fore  and  nft.— Engineering 
(London). 

FoRELLE,  Sterliad:  Trials, — These  torpedo-boat  destroyers  were 
described  in  Proceedjkgs  No,  9T,  pagt  184.  The  trials  were  "  free 
route,"  like  those  of  French  destroyers,  and  consisted  of  a  run  of  six 
hours,  five  of  which  at  a  speed  of  22  knots,  and  one  hour  (neither  the 
first  nor  the  last)  at  full  speed.  The  Forellc's  trials,  on  April  30,  gave: 
mean  speed  for  five  hours,  22.905  knots;  full  speed  for  one  hour,  27.017 
knots.  The  results  of  the  Stcrliad's  trials,  on  May  j,  were:  mean  speed 
for  five  hours,  22.546  knots;  full  speed  for  one  hour,  27.381  knots.  The 
weights  carried  on  trial  were  about  75  tons. 

New  Submarine  Boat.— A  Russian  engineer  by  the  name  of  Kuteini- 
koff  has  built  at  Kronstadt  a  new  electrically  propelled  submarine  boat, 
designed  by  a  lieutenant  of  the  Russian  navy,  atid  of  which  the  Russian 
government  entertains  great  hopes. 

Coluer  and  School  for  Firemen. — The  Russian  government  has 
ordered  from  the  Germania  Company,  Kiel,  a  collier  which  is  designed 
to  serve  as  a  school  ship  for  Bremen  and  machinists  in  addition  to  trans- 
porting coal,  of  which  she  will  be  able  to  carry  about  4000  tons.    She  will 
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on  previous  designs.  It  is  possible,  in  the  first  pUce,  to  rttabiiA  fer 
ihc  aiixi]ta.ry  guos  a  uniform  caliber  and  mounting  instead  of  a  httc- 
Ogcneous  battery  composed  of  two  different  calibers  each  difer«illF 
mounted.  It  is  possible,  in  the  second  place,  to  moiiot  the  anxiltur' 
guns  single  in  broadside,  gaining  marked  adirantaLges  as  regards  npidit} 
of  fire  and  simplicity  and  ease  of  ammunition  supply,  and  avoiding  die 
munerous  practical  objections  to  the  mounting  of  gtuis  in  turrets,  wfaid 
are  generally  recognized  and  were  brought  particularly  to  the  attcnti*! 
of  our  officers  who  saw  active  service  during  the  Spanish  War." 

The  majority  says  that  from  a  comparison  of  muzzle  energy  aad  weigb 
of  metal  fired  in  a  minute,  its  design  is  appreciably  superior,  and  it  hai 
in  addition  many  advantages  which  cannot  be  reduced  to  calculatioD 
which  were  powerful  with  the  majority  in  causing  them  to  reach  th«r 
conclusions. 

"  The  allegation  has  been  made  that  by  mounting^  an  important  por- 
tion of  the  battery  in  casemates  a  greater  portion  is  thereby  liable  to  be 
disabled  by  a  single  well-placed  shot  than  if  the  ^uns  are  mounted  in 
turrets  as  in  the  minority's  plan.  While  this  statetnent  is  gencrall7  ad- 
mitted in  principle,  the  majority  claim  that  in  this  respect  their  dessfB 
is  fully  equal  to  that  of  the  minority  when  due  consideration  is  given  to 
the  fact  that  the  minority,  by  the  use  of  the  superposed  turrets,  exposa 
four  guns  to  displacement  by  a  single  shot,  and  by  the  mounting  of  Oit 
twelve  6-inch  guns  in  a  single  casemate  renders  them  all  liable  to  be 
placed  out  of  action  by  a  single  targe  sheH  charged  with  high  explosives. 
In  this  connection  the  majority  desire  to  repeat  what  is  indicated  in  the 
general  statement  of  particulars,  that  there  is  a  greater  subdivision  ol 
the   battery  by  armored  protection  than  in   the   minority's   plan. 

"  The  majority  claim  a  very  iraportant  advantage  over  the  minoritj'i 
plan  in  providing  for  twelve  I4-pounder  guns,  as  against  eight.  In  in- 
creasing the  caliber  and  amount  of  the  auxiliary  battery  of  8-tnch  and  6- 
inch  guns  the  minority  has  seriously  affected  the  efficiency  of  their  ship 
by  the  very  great  reduction  in  the  number  of  the  secondary  battery, 
which  is  enforced  by  the  decrease  of  available  positions  owing  to  tlie 
great  sweep  of  the  turret  guns.  In  proposing  |he  7-iodli  guns  the  ma- 
jority call  attention  to  the  fact  that  the  tendency  abroad  is  to  increase 
the  thickness  of  casemate  armor  and  of  what  may  be  termed  the  light 
armor,  generally,  to  such  a  degree  that  it  cannot  be  perforated  at  battle 
range  by  the  6-iuch  guns;  hence  the  necessity  of  a  more  effective  rapid- 
firing  gun.  The  y-inch,  having  the  essential  features  of  such  a  gun  in  iU 
style  of  mounting,  breech  mechanism  and  energy,  seems,  therefore,  i 
most  appropriate  weapon,  and  the  latest  information  from  abroad  indi- 
cates a  tendency  on  the  part  of  other  nations  to  follow  in  this  direction, 
the  British  having  developed  a  T'^-inch  rapid-firtng  gun.  and  the  Gtt- 
mans  a  6-69-inch  gun." 

The  minority  in  their  report  lay  much  stress  upon  the  desirability  of 
retaining  the  8-iuch  gun  on  account  of  its  popularity  during  the  Spaniifa 
War,  to  which  the  majority  reply  that  had  the  modern  6-inch  or  7-inch 
gun  then  been  in  service  it  would  have  been  found  more  efficient  than 
were  the  8-inch  guns  then  in  use.  The  new  7-inch  weighs  13.3  tcms»  and 
the  old  8-inch  13.1.  The  muazle  energy  of  the  7-inch  is  9225  foot  toes, 
and  the  muzzle  energy  of  the  old  S-tnch  is  7,498  foot  tons,  showing  that 
the  new  7-inch  gun  is  a  more  powerful  weapon  than  the  8-tnch  gun  used 
during  the  Spanish  War.  and  its  type  of  mounting  and  breech  mechan- 
ism gives  it  a  decided  advantage  in  ease  of  manipulation  and  in  rapidity 
of  fire.    The  majority  in  their  report  cite  as  an  example  of  what  a  dit- 
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advantage  guns  in  pairs  in  turrets  are  at,  as  compared  with  those  not 
in  turrets  and  independently  mounted,  the  great  excess  of  shots  fired 
at  the  battle  of  Manila  Bay  by  the  Boston  over  those  fired  by  the  Olym- 
pia.     The  report  says: 

"  Uniformity  of  caliber,  simplicity  of  mounting,  separation  of  guns, 
giving  independent  action  to  each,  are  features  of  great  importance,  to 
which  the  majority  have  given  special  attention  in  the  preparation  of 
their  plan,  which  presents  a  vessels  more  powerful  than  any  yet  built  or 
projected  by  any  power.  During  the  Spanish  War  there  was  a  general 
condemnation  of  turrets  as  being  detrimental  to  efficiency  oE  gun  service. 
The  heat,  lack  of  ventilation,  contracted  spaces  and  great  difficulty  of 
seeing  the  enemy  were  commented  upon  at  great  length  by  officers  who 
served  in  turrets.  The  majority  submit  the  following  comparison  by 
muzzle  energy  and  weight  of  metal  thrown  in  one  minute,  of  the  guns 
comprising  the  main  batteries  of  the  two  plans  under  consideration, 
omitting  the  12-inch  guns,  which  are  the  same  in  both  cases.  Majority 
plan:  twenty  7-inch  guns — Broadside  fire,  230,620  foot  tons  M.  E.  per 
minute  from  each  broadside;  troadside  fire,  4125  pounds  of  metal  per 
minute  from  each  broadside.  Minority  plan:  twelve  8-inch  and  twelve 
6-iiich  guns — Broadside  fire,  253,174  foot  tons  M.  E.  per  minute,  from 
one  broadside  only;  broadside  fire,  187,882  foot  tons  M.  E.  per  minute 
from  other  broadside;  broadside  fire,  4,500  pounds  metal  per  minute  from 
one  broadside  only;  broadside  fire,  3,300  pounds  metal  per  minute  from 
other  broadside.  All  main  battery  guns  except  la-inch:  Majority  plan, 
461,240  foot  tons  M.  E.  per  minute;  minority  plan,  411,060  foot  tons 
M.  E.  per  minute;  majority  plan,  8230  pounds  metal  in  one  minute; 
minority  plan,  7800  pounds  metal  in  one  minute. 

"  The  minority  lay  much  stress  upon  the  strength  of  end  fire  as  pro- 
vided for  in  their  plan,  which  the  majority  concede  to  be  very  heavy; 
but  it  may  be  remarked  that  as  the  chief  strength  of  a  modern  battleship's 
battery  is  in  its  broadside  and  not  in  its  end  fire,  there  is  every  probabil- 
ity that  na\*al  battles  will  in  the  future,  as  in  the  past  be  (ought  broadsiae 
to  broadside,  rather  than  end  on.  The  minority  plan  gives  2  more  guns 
for  end  fire  than  does  the  majority  plan:  that  is  it  gives  six  8-inch  as 
against  four  7-inch,  but  as  the  latter  arc  proposed  to  be  mounted  sep* 
araicly,  having  independent  action,  the  majority  believe  they  will  prove 
as  efficient  as  the  six  8-inch  guns  in  three  turrets  proposed  by  the 
minority." 

Designs  for  the  New  Armored  Cruisers. — The  chief  of  the  Bureau 
of  Construction  and  Repair  is  now  preparing  plans  for  two  armored 
cruisers  which  will  be  authorized  by  Congress  at  its  next  session. 
According  to  the  instructions  issued  by  the  Board  on  Construction, 
these  cruisers  will  be  superior  to  foreign  vessels  of  their  type,  and, 
in  fact,  will  be  superior  to  any  armored  cruisers  ever  built  for  this 
or  any  other  country.  Either  way  the  battleship  controversy  is  finally 
settled  the  two  battleships  which  will  form  part  of  the  naval  increase 
next  session  will  be  more  formidable  than  any  of  their  type  contemplated 
by  foreign  governments.  So  the  cruisers  are  to  be  more  formidable  than 
other  vessels  in  their  class.  A  few  weeks  ago  Rear  Admiral  Bowles, 
the  chief  of  the  Bureau  of  Construction  and  Repair,  presented  to  the 
board  plans  for  a  11,000  ton  armored  cruiser.  The  main  battery  con- 
sisted of  four  B-inch  guns  and  a  number  of  6'inch  guns.  According  to 
the  pfans  an  excellent  distribution  of  weight  was  made,  and  they  hence 
received  the  almost  unanimous  approval  of  the  Board  on  Construction. 
Rear  Admiral   Bradford,  however,   objected  to   the  plan.";,  arguing  that 
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3S  England  and  other  maritime  powers  are  building  annored 
of  14,000  tons  displacement,  this  country  should  build  vessels  sof 
anything,  but  certainly  not  inferior  in  any  respect.  His  view  was  k- 
cepted  by  the  whole  board,  and  consequently  Admiral  Bowles  w«  6- 
reeled  to  have  prepared  plans  for  a  larger  ship.  It  ii  expected  thit  tbt 
plans  will  describe  vessels  having  these  general  characteristics :  Leogtk 
502  feet;  beam,  49  feet  6  inches;  draught,  24  feet  6  inches;  displacement 
not  lesi  than  14,000  tons.  Armament,  eight  8-tnch  guns  in  four  turrtts. 
two  forward  and  aft  on  the  keel  line  oE  the  s>hip,  and  one  in  each  beam  in 
the  waist  of  the  ship;  fourteen  6-inch  guns,  most  of  which  will  be  m 
broadside,  and  a  strong  secondary  battery  not  yet  determined  It 
barely  possible  that  the  8-inch  guns  will  be  replaced  by  7'inch  guns 
the  rapid-firing  type.  The  board  is  divided  on  this  qestion.  The  speed 
of  the  cruisers  will  be  22  knots;  they  will  have  coil  boilers,  vertical  triple- 
expansion  engines  and  twin  screws,  and  a  coal  capacity  of  2000  tons. 
There  seems  to  be  a  growing  tendency  among  naval  experts  to  build  more 
battleships  in  the  future  than  armored  cruisers.  It  is  claimed  by  many 
of  the  best  known  naval  constructors  that  they  arc  generally  more  effi- 
cient and  useful  than  the  armored  cruisers.  This  matter  ivill  be  discussed 
in  the  near  future  and  will  probably  be  a  subject  for  a  report  to  be  made 
by  the  Board  on  Construction, — Army  and  Navy  lovmol,  Aug.  j. 

Torpedo  Boat  Stations,  and  Care  and  Preservation  of  Boats.— 
The  board  of  naval  officers,  of  which  Captain  Converse  is  the  President, 
appointed  to  report  on  the  best  method  of  the  care  and  preservation 
of  torpedo  boats,  has  submitted  a  long  and  comprehensive  report  to 
the  Secretary  of  the  Navy.  The  board  recommends  that  genera]  torpedo 
boat  stations  be  established  at  Portsmouth  Grove,  Cedar  Grove,  Nor- 
folk: Chicora  Park,  Charleston,  South  Carolina:  and  Pcnsacola.  Fla-, 
on  the  Atlantic  coast;  and  at  Mare  Island,  on  the  Pacific  coast.  In  order 
to  keep  the  boats  in  the  best  possible  condition  the  board  urgently  re- 
commends that  they  be  kept  in  commission  all  the  time.  When 
possible  to  do  so,  however,  the  little  craft  should  be  "  in  commissi 
in  reserve,"  with  half  their  regular  crew.  At  each  of  the  general  s 
tions  the  board  is  in  favor  of  the  construction  of  a  wet  basin,  into  whji 
the  boats  could  be  placed  when  necessary.  Only  in  case  of  absolute 
necessity,  the  board  reports,  should  the  boats  be  hauled  out  of  the  water 
for  any  repair.  They  should  only  be  sent  to  navy  yards  when  the  repairs 
cannot  possibly  be  effected  at  the  general  stations.  The  board  urge» 
that  crews  for  torpedo  boats  be  specially  selected,  trained  men,  who  are 
never  to  be  used  for  other  duty.  In  case  additional  torpedo  boats  are 
built  for  the  Navy,  the  board  is  of  the  opinion  that  additional  general 
stations  should  be  established.  The  report  goes  into  great  detail  as  to 
the  best  method  of  handling  the  torpedo  boats,  as  to  painting,  cleaning, 
etc.  Such  is  the  importance  of  the  report  that  the  Secretary  of  the 
Navy  will  order  that  it  be  printed  for  general  distribution.  The  board 
estimates  the  cost  of  the  wet  basin  at  approximately  $100,000, — Army  ani 
Navy  Journal. 

New  Dry  Docks. — Plans  for  the  new  dry  dock  at  the  New  York 
Navy  Yard,  for  which  bids  will  soon  be  advertised,  provide  for  a  dock 
of  thirty  feet  in  depth  to  be  built  of  stone  masonry  and  have  every 
facility  for  docking  the  largest  ships.  Plans  have  also  been  drawn  for 
the  construction  of  a  stone  masonry  dock  even  larger  than  the  New 
York  dock,  at  the  new  naval  station  at  Charleston. 

The  Navy  Department  has  purchased  the  floating  dry  dock  which  lies 
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in  Havana  harbor,  from  the  Government  of  Spain  for  $185,000.  Nego- 
tiationis  for  the  purchase  of  the  dock  were  closed  by  Comdr.  Lucien 
Young,  Captain  of  the  Port,  at  Havana.  The  original  price  at  which  the 
dock  was  offered  by  the  Spanish  Government  was  $250,000.  It  is  stated 
by  the  chief  naval  constructor  that  the  dock  has  been  in  constant  use. 
Secretary  Long  has  under  consideration  a  recommendation  of  Admiral 
Bowles  that  the  dock  be  sent  to  the  Philippines,  Admiral  Bowles  re- 
gards this  plan  as  feasible.    The  British   Government  sent  one  of  the 

lliiggest  dry  docks  in  the  world  from  England  to  Bermuda,  and  another 
from  England  to  Port  Mahon  in  the  Mediterranean. — Army  and  Navy 
Journal. 

Improvements  at  New  Yosk  Navv  Yard. — ^The  Navy  Department  ia 

ftX  last  moving  in  the  matter  of  improving  the  cob  dock  at  the  New 
York  Navy  Yard,  and  also  the  Whitney  Basin  in  the  same  yard.  The 
proposed  improvements  comprise  the  removal  of  some  20,000  cubic  yards 
of  crib  work  from  the  cob  dock  and  about  lOO.OOO  cubic  yards  of  dredging 
From  the  basin.  With  these  improvements  the  Wallabout  channel  of  the 
yard  will  become  one  of  the  best  ba.sins  «n  the  yard,  and  wilt  add  greatly 
to  the  Conveniences  and  areas  of  the  station.  The  contracts  for  the  work 
have  not  been  assigned,  but  it  is  believed  that  they  will  go  to  local  con- 
tractors.— Army  ottd  Navy  Jourtud. 

Naval  Station  in  Ponto  Rieo.— Following  the  necessities  of  the 
Navy,  an  investigation  is  on  foot  for  the  determination  of  the  best 
point  for  the  inauguration  of  a  Porto  Rican  naval  station,  A  board  of 
Naval  officers  will  soon  be  appointed  to  proceed  to  that  island  and  report 
upon  the  advisability  of  establishing  a  naval  station  there.  Admiral 
Luce,  during  his  recently  concluded  tour  among  the  West  Indies,  made 
some  investigation  looking  to  this  object,  but  the  present  inquiry  wilt 
embrace  a  much  wider  scope  than  was  attempted  by  Admiral  Luce,  and 
will  include  in  its  field  not  only  a  rendezvous  for  ships,  but  the  establish- 
ment of  a  first  class  naval  station  at  one  of  the  eastern  outposts  of  the 
Antilles.  The  commission  will  be  assigned  the  use  of  the  Mayflower 
for  the  objects  of  their  inquiry.  It  is  not  contemplated  that  anything 
more  than  a  beginning  will  be  made  at  the  present  time,  but  the  ultimate 
idea  of  the  Department  is  to  perfect  the  establishment  of  a  naval  station 
in  that  part  of  the  world  which  shall  enable  the  Navy  Department  to 
cut  loose  from  the  Atlantic  coast  dock  yards  in  case  of  necessity,  employ- 
ing the  facilities  intended  to  be  established  at  Porto  Rtco  for  this  pur- 
pose, Surveys  for  naval  stations  in  Cuba,  conducted  by  the  Eagle,  the 
Yankton  and  the  Vixen  on  most  of  the  chief  harbors  are  now  completed. 
The  most  important  points  are  probably  Cape  San  Antonio  and  Cape 
Maysi.  At  Cape  Maysi  it  has  been  found  that  there  is  a  reef  running 
far  out  into  the  water,  and  that  there  is  no  suitable  harbor  within  about 
forty  miles  of  the  Cape.  The  Bay  of  Nipe  appears  to  afford  the  most 
available  harbor  in  that  locality.  Cape  San  Antonio  has  no  harbor  of 
any  kind  in  its  immediate  vicinity  suitable  for  a  naval  or  coaling  station. 
Most  of  the  large  harbors  along  the  northern  and  southern  coasts  have 
been  surveyed  and  charted,  those  of  Cicnfuegos  and  Guantanamo  appar- 
ently being  among  the  best  on  the  southern  coast.— ,*4f»iji  and  Navy 
loHmoL 

FeNnsVlvaKXa:  Kbel  Laid. — The  keel  of  this  armored  cruiser  was 
laid  at  the  yard  of  the  William  Cramp  Ship  &  Engine  Building  Company, 
Philadelphia,  early  in  July,  The  Pennsylvania  belongs  to  the  California 
class  of  armored  cruisers  fuUy  described  in  Proceedikcs  No.  96,  page 
714.    The  name  was  originally  assigned  to  a  battleship. 
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IfAUfC:  LAUircM. — ^Ttic  first  dsM  batdeshtp  Miisc  was  Usnebei  M 
tlte  jard  t>{  the  WiUnm  Crvmp  Slitp  &  Enstoc  Baildins  Compasj,  P)£^ 
deiphia,  July  ^.  1901-  Sbe  »  ftilly  described  aiid  Qlostrated  in  Ptoasy 
nics  ATff.  98,  mge  403^ 

Tkuxtost^  WBim.E,  Wou>ex:  Ljlckch,  D^scrnxmoK.— Tbex  tine 
torp«do  boat  destrojrers  were  all  laoncbcd  on  August  15.  at  the  jaTd  d 
tbe  Maryland  Steei  Company,  Spairow's  Poimt,  near  Baltimore.  TbfX 
are  much  tbe  largest  torpedo  boat  destrojcrs  built  for  any  narr.  as  tbpr 
nomtal  displacement  is  423  tons  and  their  displacement  at  foA  loid 
with  bunkers  full  and  all  stores  on  board,  6to  tons.  Tlic  k^eU  CJ  lO 
three  were  laid  Nov,  13,  1399-  and  the  contract  date  of  completioB  «« 
April  4,  1900.  The  hoU  is  of  steel.  The  complement  is  4  oncers  vd 
6g  men.    The  priocipal  details  are: 

44nmam«nt.^Two  3-1  och  guns;  six  6-poiinders;  two  5-meter,  177-iad 
torpedo  tabes, 

Afativt  Power. — TwiO'SiCrew,  vertical,  triple-expansion  engines  dff^gBH 
to  develop  8,300  I.  H.  P.  and  give  a  speed  01  30  knots.  Tho«weycnBt 
water^tube  boilers.    Nonnal  coal  supply  25  tons;  total  capacity  Joe  toai 

Dimeiuvmj. — Length  on  the  water-line,  248  feet;  beam,  43.25  feet; 
mean  draught,  6  feet;  normal  displacement,  433  toos;  gross  toneaget 
541.02:  fuU  toad  displacement,  610  tons;  tons  per  inch  of  imiiiersoa  it 
norma!  draught,  9.5. 

Biddle:  Tual. — This  torpedo  boat  of  167  tons  displacement  coB- 
pleted  her  trials  July  2.  The  results  were  30&7  revolutions  and  28157 
knots.  The  Biddle  is  a  sister  boat  to  the  Bagley  described  in  PBOCsn>- 
IKCS  No.  97.  page  189. 

Baglev,  Bakkey:  Trials. — These  two  torpedo  boats  have  completed 
their  trials  and  ha\*e  been  provisionally  accepted  by  the  Na^-y  I>epart- 
ment.  The  Bagley  developed  a  mean  speed  of  29;.  15  knots  for  two  cofi' 
secutive  hours  and  the  Barney  a  speed  of  29.04  knots  for  the  same  tengtii 
of  time.  They  are  sister  boats  in  all  respects  and  were  built  at  the  »<»<> 
Iron  Works.  Bath,  Me.  A  description  of  the  Bagley.  which  applies 
equally  well  to  the  Barney,  is  given  in  PttocEEtJipJos  N'o.  97,   page  1891 

Wisconsin:  Final  Couiiission  Tkjal. — The  following  brief  summary 
of  the  report  of  the  Trial  Board  appeared  in  the  Army  am4  Navy  Jotifnat, 
of  June  29:  The  Navy  Department  has  received  the  official  report  of  the 
final  trial  of  the  battleship  Wisconsin.  The  report,  which  is  dated  San 
Francisco,  June  21,  1901,  speaks  in  the  highest  terms  of  praise  of  the 
qualities  exhibited  by  the  battleship  during  her  recent  trtaJ.  The  average 
speed  of  the  vessel  for  two  hourj  under  natural  draught  was  15.S  knoti 
per  hour.  The  total  indicated  horse  power  was  7,790,  The  main  en- 
i^nes  on  the  starboard  side  showed  3,^3  horse  power  and  those  on  the 
port  side  3,837  horse  power. 

The  board  announces  that  al]  the  unfinished  work  reported  by  the 
preliminary  trial  board  has  been  completed  in  accordance  with  the  re- 
quirements of  the  specifications  with  the  exception  of  finally  adjusting 
the  power  of  the  turret- turning  motors  of  the  forward  turret.  The  few 
items  on  the  work  of  changes  reported  uncompleted  by  the  first  board, 
and  which  are  still  uncompleted,  the  board  attributes  to  the  absence  of 
the  vessel  from  the  Union  Iron  Works  and  to  the  subsequent  labor 
troubles  over  which  the  contractors  had  no  control.  The  uncompleted 
work  in  ordnance,  as  listed  in  the  report  of  the  preliminary  board,  has 
been  satisfactorily  completed,  and  there  are  no  other  defects  of  work- 
manship  in  the  installation   for  which  the  contractors  should  be   held 
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[responsible.    The  speed  requirements  for  supply  o(  ammunition  were  not 

Ittaincd,  but  the  deficiency  was  due  to  the  handling  force  being  insuHici- 

|ent  and  inexperienced;  but  the  mechanical  appliances  are  fully  capable 

}f  handling  ammunition  at  the  required  speed  under  proper  conditions. 

The  board  reports:     "The  battery  of  the  vessel  was  sufficiently  fired 

prove  to  the  board  that  the  guns,  gun  carriages  and  their  fittings 

ind  appurtenances  work  properly  and  the  vessel  is  sufficiently  strong  to 

[stand  the  shock  caused  by  firing,"    The  telephone  system  does  not  work, 

land  is  entirely  inefficient  as  a  means  of  interior  communication.    The 

rtests  of  the  search  lights  showed  that  they  fell  short  by  several  thousand 

y'ards  of  the  requirements  of  the  Department.    The  board  says,  however, 

that  the  atmosphere  was  hazy  at  the  time  the  tests  were  made. 

Iti  regard  to  the  engineer  department  of  the  Wisconsin  the  board 
reports  that  the  engines,  boilers,  appurtenances  and  spare  parts  are  in 
conformity  with  the  contract,  drawings  and  specifications,  except  in  a 
few  minor  matters,  to  which  attention  is  called.  **  The  condition  of  the 
boilers  is  not  entireiy  satisfactory  to  the  board.  From  the  history  of 
their  service  and  from  present  appearance  it  is  evident  that  the  best 
of  workmanship  has  not  been  secured  in  their  building,  Five  of  the 
eight  boilers  have  had,  and  still  have,  numerous  leatcs  at  stay  bolts  in 
back  connections,  at  furnace  overlap  seams,  also  in  back  connections 
and  at  ends  of  the  lower  main  stays  over  furnaces,  both  front  and  back. 
The  fact  that  the  three  remaining  boilers  have  no  such  serious  leaks, 
although  performing  the  same  duty,  shows  that  the  defect  does  not  lie 
in  the  design,  and  the  board  is  of  the  opinion  that  the  faults  are  directly 
attrihuuble  to  inferior  workmanship  at  these  points.  The  contractors 
should  be  required  to  go  thoroughly  over  this  work  and  place  the  boilers 
in  a  satisfactory  condition  as  soon  as  possible." 

Newark;  Reconsthuctipk.— Some  ?500»0Q0  is  to  be  expended  in  re- 
building the  U.  S,  S.  Newark.  She  is  due  shortly  at  the  na\'y  yard, 
Boston,  Mass.,  from  the  Asiatic  Station.  She  will  be  placed  out  of 
commissioni  at  Boston,  where  the  repairs  are  to  be  made. — Army  and 
Navy  Journal,  June  29. 

Philadelphia:  Repairs,  New  Batteey. — The  Bureau  of  Ordnance 
has  at  last  succeeded  in  inaugurating  a  reform  in  the  main  battery  of  the 
U.  S.  S.  Philadelphia,  and  as  soon  as  that  vessel  arrives  at  the  Mare 
Island  Navy  Yard  from  the  Mexican  ports,  en  route  from  Acapulco,  it 
is  certain  that  she  will  have  the  long-delayed  modifications  in  her  bat* 
tery  carried  our.  The  time  required  for  this  work  has  not  been  accu- 
rately estimated,  but  it  is  probable  that  several  months  will  be  spent  by 
the  vessel  at  the  navy  yard.  Considerable  machinery  overhauling  will 
also  be  carried  out.— Army  and  Navy  Journal,  March  30,  igot. 

Petrel:  Repairs,  etc. — The  U,  S.  S.  Petrel  will  be  surveyed  as  soon 
as  she  arrives  at  the  Mare  Island  Navy  Yard,  and  will  go  out  of  commis» 
sion  then  for  a  thorough  repairing  and  modification  in  several  important 
particulars.  The  Petrel  will  return  to  the  Asiatic  Station  as  soon  as  her 
repairs  are  completed,  but  this  will  not  be  (or  several  months  yet.  She 
was  launched  at  Baltimore  October  10,  1898,  the  contract  price  being 
$247,000. — Army  and  Navy  Journal,  July  6. 

Reima  Mercedes:  Reconstruction.— ^Acting  under  instructions  from 
the  Secretary  of  the  Navy,  the  Bureau  of  Construction  and  Repair  has 
prepared  and  forwarded  a  full  set  of  plans  for  the  rebuilding  of  the  Reina 
Mercedes,  but  nothing  definite  has  been  arrived  at  in  regard  to  the  mat- 
ter of  rebuilding  this  vessel.— j4r»«y  attd  .Vary  Jourttoi  June  15. 
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Raikbow  akb  Suppt-v:  Fitieo  fo«  Statiox  ShipSu — ^Tb< 
Supply,  preparing  for  service  at  the  navy  yard.  New  York.  wiB  be  i 
[or  comraission  very  shortly.  E^ch  has  been  fitted  nritli 
living  quarters  and  will  be  comfortable  &hips  for  the  officers  4S»iciPi  tt 
them,  The  Rainbow  will  be  the  headquarters  of  the  PhttqipiBes  bsoI 
station.  The  flag  officer  assigned  to  permanent  dnty  at  Carite  viB  take 
up  his  residence  in  her.  The  Rainbow  has  twelve  sets  of  water  distil- 
lers installed  on  board  and  she  can  distill  all  the  water  tor  the  fleet  in  tk 
Philippines.  The  Supply  will  go  to  Guam,  where  she  mrHl  be  s^tiooci 
as  the  flagship  of  the  governor  of  the  isUnd.^ — Army  and  Smsy  tmni, 
July  20. 

Marques  del  Duero:  Retloated.— Oh  }Aa.y  4.  at  Cavite.  P.  I,  1 
large  cheering  crowd  witnessed  the  towing  of  the  resurrected  Spas^ 
gunboat,  the  Marquca  del  Duero.  from  ber  bed  on  the  bottom  to  tke 
dry  dock.  The  vessels  in  the  bay  dipped  their  flags  and  their  saQors 
lined  the  shrouds  and  shouted  their  greeting.  The  raising  of  this  Tosei 
occurred  on  the  morning  of  May  I.  three  years  subsequent  to  De«ey'j 
sinkitig  of  the  Spanish  fieet.  The  Marques  del  Duero  lay  the  bitlufi 
in  the  bay  of  the  sunken  vessels,  with  the  exception  of  one.  She  ap- 
peared (o  be  in  good  condition,  especially  below  water,  where  she  \aA 
suffered  but  little.     Her  hull  and  tnachinerj*  were  tn  splendid  shape. 

The  Duero  was  ain  800-ton  gunboat  with  twin  screws  and  a  li^it  bat- 
tery. She  was  built  in  France  in  1887.  Her  guns  were  disraoanted 
previous  to  her  being  raised.  Contractor  W.  H.  HofTman,  who  is  nife- 
ing  the  wrecks,  expects  to  have  several  other  vessels  soon  placed  along- 
side the  Duero.  "  Operations  are  now  proceeding  on  the  Bulusaa^**  aei 
the  Manila  Times  of  May  8,  "  and  work  will  shortly  be  beguo  ss  tbe 
Don  Antonio  de  Ulloa."^^lrwy  and  Navy  laurttat.  Jane  ag, 

AoDER,  Moccasin:  Launch,  Description. — These  two  stibmanAe 
boats  have  been  launched,  the  Adder  on  July  22  and  the  Moccasin  00 
August  30.  They  are  the  first  to  take  the  water  of  the  five  similar  boati 
building  at  the  yard  of  Mr.  Lewis  Nixon  at  Elizabethport,  N,  J.  The 
others  are  the  Plunger,  Porpoise,  and  Shark;  while  two  more  of  the  sarae 
class,  the  Grampus  and  Pike,  are  building  at  the  Union  Iron  Works.  Sam 
Francisco.  These  boats  have  a  so-called  cigar-shaped  body,  pointed  it 
both  ends,  but  somewhat  sharper  aft.  The  hull  is  of  steel  of  extra  thick' 
ness  and  is  braced  by  numerous  frames.  On  top.  nearly  amidships,  is  Ae 
conning  tower,  21  inches  in  inside  diameter  and  protected  by  armor  4 
inches  thick.  Immediatcty  forward  of  this,  also  on  the  outside,  is  the 
steering  binnacle,  so  placed  as  to  be  observed  through  a  slit  in  the  arroor 
of  the  conning  tower.  Still  further  forward  there  is  a  larg-e  manhole 
or  hatch,  through  which  stores  and  torpedoes  may  be  taketi  in.  Ad 
external  rib  of  varying  height  runs  along  the  backbone  of  the  hull  and 
acts  as  a  rolling  chock,  or  keel,  in  addition  to  preventing  lines  or  ob- 
structions from  catching  on  the  projections  above  the  hull.  A  large 
supply  of  compressed  air  is  kept  in  cylinders,  sufficient  for  about  24  hours 
continuous  submergence  The  boats,  which  normally  run  at  the  surface 
with  quite  a  good  deal  of  the  upper  part  of  the  hulls  exposed,  are  soh- 
mcrged  by  admitting  water  to  the  ballast  tanks  and  they  are  then  in  the 
"  awash "  condition.  The  dive  is  then  effected  by  means  of  diving 
rudders.  Having  thus  a  small  amount  of  buoyancy  the  boats  will  rise 
to  the  surface  if  the  machinery  becomes  disabled  and  stops.  The  com- 
plement is  not  yet  assigned,  The  contract  price  is  $170,000  each, 
details  of  armament,  motive  power,  and  dimensions  are: 
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Artnamfnt. — This  consists  of  one  torpedo  expulsion  tube  in  the  bow. 
Five  Whitehead  torpedoes  are  carried,  each  17.7  inches  in  diameter  and 
11.63  f«et  long. 

Mative  Power. — When  running  at  the  surface,  a  single-screw.  4-cylin- 
der.  Otto  gasolene  engine,  designed  to  develop  iGo  I.  H.  P.  and  a  speed 
of  8  knots.  When  awash  or  submerged,  storage  batteries  drive  an 
electric  motor  of  70  L  H.  P.,  giving  a  speed  of  7  knots.  It  is  expected 
that  these  speeds  will  be  somewhat  exceeded.  The  fuel  supply  is  850 
gallons  of  gasolene,  w^hich  will  give  a  radius  of  action  of  at  least  400 
miles, 

Difnemians. — Length  over  all,  6j.j  feet;  diameter,  11.75  feet;  displacc- 
tncnt  when  fully  submerged,  120  tons. 


ARMOR, 

Test  of  6-inch  Plate  for  the  Maine. — The  second  test  of  the  6-inch 
Krtipp  armor  plate  designed  for  the  battleship  Maine  occurred  June  u 
at  the  Indian  Head  Proving  Ground.  The  results  were  highly  satisfac- 
tory. The  partial  failure  of  the  first  test  was  not  due  to  faulty  construc- 
tion of  the  armor  plate  as  a  whole,  but  to  a  defect  exiatiog  in  one  end 
of  the  sample  plates  tested.  The  first  projectile  fired  in  the  test  of  June 
II,  a  6-inch  armor-piercing  shell,  struck  the  target,  made  of  the  same 
plate,  with  a  velocity  of  2ot6  icet  a  second.  The  projectile  smashed  on 
the  face  of  the  plate,  the  total  penetration  attained  being  3^  inches. 
Another  shot  penetrated  25^  inches,  and  a  third  only  iH  inches. — Army 
and  Navy  Jountal,  June  15. 

Test  op  6-inch  Plate  fou  the  Missotrm.— A  test  of  the  first  speci- 
men of  the  Krupp  armor  for  new  battleships,  submitted  by  the  Carnegie 
Steel  Company,  was  made  July  17  at  the  Indian  Head  Proving  Grounds, 
Maryland.  The  plate  represented  a  group  of  412  tons  of  armor  for  the 
Miiijouri.  It  wai  six  inches  thick  and  a  6-inch  gun  was  used.  Three 
shots  were  fired,  at  velocities,  respectively,  of  1865,  1890  and  1900  feet 
a  second.  These  secured  penetrations,  respectively,  of  2j4i  ^Vi  and  2}i 
inches.  No  cracks  were  developed  and  the  flaking  and  condition  of  the 
plates  were  normal.  The  test  was  regarded  as  highly  successful  and 
the  group  of  armor  will  be  accepted.— ^rmy  and  Navy  Iiiutnol,  July  20. 

New  Process  foe  Building  up  Haeij-faced  Platss. — An  experi- 
mental armor  plate  manufactured  by  a  new  process  has  recently  been 
turned  out  from  the  works  of  the  Carbon  Steel  Company  at  Pittsburg. 
By  this  process,  when  the  steel  ingot  from  which  an  armor  plate  is  to  be 
made  is  cast,  half  of  the  mould  in  which  the  ingot  is  cast  is  filled  with  a 
plumbago  core.  Soft  steel  is  then  poured  in,  filling  the  other  ha!f  of  the 
mould.  When  this  has  been  cooled  so  that  it  will  not  run,  the  core  is 
taken  out  and  its  place  is  filled  with  very  hard  steel.  The  plate  is  then 
finished  by  being  rolled  instead  of  forged.  The  result  is  said  to  be  a 
plate  with  a  very  hard  face,  which  resists  tfie  penetration  of  a  projectile, 
combined  with  a  soft  back,  which  prevents  the  plate  from  being  frac- 
tured.— Enginerr  (London). 

This  is  a  return  to  the  compound  plate  system  of  a  dozen  years  ago. 
The  Messrs.  Jessop,  in  England,  endeavored  to  build  up  steel  plates  in 
this  way,  but  they  were  not  successful. 

Test  of  6*1  ncb  Cosgrove  Process  Plate. — A  test  of  an  armor  plate 
treated  by  the  Cosgrove  new  face-hardening  process  was  made  at  the 
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naval  proving  grounds,  Indian  Head,  MaryJand,  on  JuJy  3.  Two  sho 
were  fired  from  a  6-inch  rifle  at  5-inch  annof  plate,  the  first  at  a.  velocity 
of  2000  feet  a  second,  perforating  the  pkte.  The  shell  broke  in  pieces. 
Some  of  the  fragments  penetrated  the  backing  of  the  plate.  The  second 
projectile,  fired  at  a  velocity  of  1490  feat  a  second,  was  not  brokea  up, 
and  its  face  was  flushed  with  the  hard  surface  of  the  plate.  The  result 
showed  that  the  process  had  been  improved  since  first  tested  several 
months  ago;  to  what  extent  the  official  report  of  the  trial  will  show. — 
Army  and  Navy  Journal,  July  6, 

Test  op  9-inch  Plate  for  the  Venerable. — A  ©-inch  Krupp  face* 
hardened  plate  was  tested  at  Whale  Island,  near  Portsmouth,  England, 
June  2$.  It  was  one  of  several  designed  for  the  belt  of  the  British 
battleship  Venerable,  and  was  made  by  Sir  John  Brown  &  Company,  ot 
Sheffield.  A  9.2-inch  gun  was  used.  The  projectiles  weighed  j8o  pounds 
and  were  made  by  Messrs.  Jacob  Holtztr  &.  Company,  but  it  is  likely 
that  they  were  eight  or  ten  years  old,  as  the  Messrs.  Holtzer  have  re- 
cently stated  that  they  have  not  furnished  any  projectiles  to  the  British 
government  for  many  years.  The  striking  velocity  was  1900  foot  seconds 
and  the  maximum  penetration  3.5  inches,  but  a  crack  which  formed  near 
the  edge  of  the  plate  was  4  inches  deep. 

Test  of  New  4*inch  Non-Cemented.  Plate. — Last  week  sampk 
plates  of  4-Jnch  non-cemented  armor  submitted  by  Sir  W.  G,  Armstrong, 
Whit  worth  &  Company,  Openshaw  Works,  Manchester,  as  specimens 
of  armor  for  the  cruiser  Lancaster,  the  contract  for  which  vessel,  with 
her  armor,  has  been  placed  with  the  firm,  was  tested  at  Whale  Island, 
under  the  superintendence  of  Captain  A.  Barrow  and  Lieut.  Drury-Lowe. 
The  plates  measured  4  feet  by  4  feet,  and  each  was  required  to  stand 
three  roi'nds  of  armor-piercing  projectiles  from  the  4.7-inch  quick-firing 
gun,  fired  with  a  striking  velocity  of  1635  foot  seconds.  The  results 
of  the  tests  showed  that  the  service  requirements  were  satisfied  in  every 
respect,  the  order  for  the  armor  being  conditional  upon  the  satisfactory 
tests  of  three  plates.  Five  plates  were  tested,  from  which  the  necessary 
standards  for  guidance  in  manufacture  of  the  armor  for  the  above  ship 
were  selected.  The  average  penetration  was  under  i  inch,  and  no  cracks 
or  bulges  were  developed  on  the  backs  of  the  plates,  which  were  in  the 
same  state  as  before  firing.  Other  plates  of  greater  thickness  and  harder 
quality — namely  9-inch  and  12-inch — are  now  being  submitted  by  the 
same  firm  for  trial  under  service  conditions. — Engineering  (London). 

New  Viceiers-Maxim  Plate.— A  new  armor  plate  by  some  special 
process  invented  by  Messrs.  Vickers-Maxim,  so  we  hear,  has  been  tested 
at  Whale  Island.  As  to  what  the  process  may  be  we  are  ignorant;  but 
we  do  know  that  so  far  6-incb  projectiles  that  ought  to  have  made  an 
impression  on  it  have  failed  to  do  so.  They  simply  "  danced  off,"  a< 
cording  lo  all  accounts. — Engineer  (London). 

Armstrong  &  Co.  Acquire  Right  to  MANUPAcrtiRE  bv  Krupp  Pro-' 
CESS.— It  is  announced  that  the  firm  of  Sir  W.  G.  Armstrong,  Whilworth 
&  Co.  has  practically  concluded  an  arrangement  which  will  enable  them 
for  the  future  to  make  armor  plate  by  the  Krupp  process  up  to  any  thick- 
ness— a  privilege  which  had  been  confined  hitherto  to  the  three  Shef- 
field firms  and  to  Beardmore  &  Co.,  of  Glasgow. — Engimer  (London), 

Tub  Manufacture  of  Armor  ik  Germany. — The  question  as  to  the 
manufacture  of  armor  plates  has  again  been  raised  in  Germany,  in  con- 
sequence of  the  circulation  of  reports  relating  to  the  intentions  of  the 
government  in  regard  to  the  matter.     It  may  be  remembered  that  a  ten 
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months  ago,  when  considering  the  navy  estimates  for  the  current  finan- 
cial year,  a  resolution  was  adopted  by  the  Reichstag  expressing  the  opin- 
ion that  the  government  should  estabhsh  state  works  for  the  production 
of  armor  elates,  with  the  object  of  economizing  the  national  expenditure 
on  this  item  of  construction  in  connection  with  the  large  scheme  for 
increasing  the  German  Navy.  It  is  now  reported  by  some  of  the  Ger- 
roan  papers  that  the  government  does  not  propose  to  erect  such  works, 
and,  it  is  added,  that  armor  plates  can  at  present  be  obtained  from 
Messrs.  Krupp — who,  with  the  Dillingcn  Works  of  the  late  Baron  von 
Stumm,  have  a  monopoly  of  this  trade  in  that  country — at  cheaper 
prices,  seeing  that  the  adoption  of  the  tiavy  extension  program  has  en* 
abied  the  government  to  conclude  contracts  on  a  large  scale,  whereas  in 
former  years  it  was  only  possible  to  buy  in  detail,  that  is.  in  small  quan- 
tities. The  statements  made  to  this  effect  have  apparently  aroused  the 
ire  of  the  Cotog^ne  I'otksceitung,  which  points  out  that  the  latest  naval 
scheme  was  adopted  over  a  year  ago,  and  that  there  are  no  essential  al- 
terations in  the  requirements  in  the  matter  of  armor  plates  for  igoi  and 
subsequent  years  in  comparison  with  1898.  1899  and  1900.  The  assertion 
that  it  is  now  possible  for  the  government  to  enter  into  large  contracts 
is  characterized  as  quite  incorrect,  as  everything  is  subject  to  anniial 
sanction  through  the  Budget  It  is^  however,  obvious  from  the  reports 
that  the  authorities  of  the  Admiralty  do  not  intend  to  give  cflect  to  the 
resolution  of  the  Reichstag  in  favor  of  the  establishment  of  a  govern- 
ment armof-ptate  manufactory,  the  reason  adduced  being  that  no  re- 
duction in  the  price  would  be  obtained  by  producing  under  State 
auspices.  The  Cologne  paper  submits  that  this  is  an  extremely  naive 
explanation,  as  the  persons  in  authority  should  know  full  well!  that  the 
cost  to  the  manufacturers  of  armor  plates  hitherto  sold  at  £116  per  ton 
only  amounts  to  from  £48  to  £50,  and  that  even  if  a  reduction  has  now 
been  made  to  £g6  per  ton  the  makers  still  receive  a  profit  of  too  per 
cent.  Do  the  naval  authorities,  the  paper  continues,  really  believe  that 
they  would  under  all  circumstances  be  compelled  to  produce  armor  plates 
in  government  works  at  a  price  of  100  per  cent,  higher  than  the  cost 
incurred  by  the  present  makers?  In  this  connection  it  may  be  men- 
tioned that  some  time  ago  a  Rhenish  syndicate  expressed  its  readiness 
to  commence  the  delivery  in  1903  of  nickel  steel  armor  plates  of  the 
same  quality  as  those  now  used  at  the  rate  of  £77  los.  per  ton,  or  £38 
los.  per  ton  less  than  the  price  hitherto  paid,  provided  that  the  govern- 
ment would  undertake  to  give  it  a  fair  share  of  the  orders  for  armor 
plates.  This  offer  appears  to  have  come  to  the  knowledge  of  the  present 
contractors,  who  have  agreed  to  reduce  the  price  to  £gi6  on  the  assur- 
ance that  the  government  would  obtain  all  its  supplies  from  them  until 
the  year  1907.  As  far  as  purchases  in  detail  are  concerned,  the  Cologne 
organ  mentions  that  during  the  years  1898,  r8Q9.  and  tgoo,  the  deUverie* 
of  armor  plate  to  the  Admiralty  amounted  to  from  16,000  tons  to  18,000 
tons,  at  a  price  of  about  £1,850,000  to  £2,050,000,  leaving  a  profit  to  the 
manufacturers  ranging  from  f  1,000,000  to  £1,500,000.  It  h,  of  course, 
highly  questionable  whether  the  profits  amount  to  anything  like  the  ex- 
tent cited  by  the  Cologne  paper  in  the  case  of  3  specialized  industry  such 
as  that  of  manufacturing  armor  plates,  where  a  targe  capital  expendi- 
ture is  required  for  the  purpose  of  equipment  with  complete  tnodern 
machinery,  the  value  of  which  has  to  be  written  down  considerably  every 
year,  in  view  of  prospective  improvements  in  the  manufacture  which  may 
possibly  cause  a  plant  that  is  up*to*dale  at  the  present  time  to  become 
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anttqtuicd  to  from  Sire  to  tco  years.  At  the  sasae  tiaMw  tbe  bst 
«HittK  it>4t  a  RfacnisH  sjmdicate  has  mtfeiagd  its  readiaew  to 
amor  plates  at  i^  ia&  per  ton  bj  tbe  jear  1903.  altlioagb  99 
meot  wotiid  be  disposed  to  commt  itself  to  cictvy  to  delrrerj  bj 
the  pteastirc  o(  4  new  imdertakiax  to  start  an  industry  of  wbidi  it  kM 
ti2d  no  previous  experience.  The  name  of  the  Rhenuh  ajodkait  ios 
not  appear  to  have  been  disclosed,  bat  a  Hoerde  correspaaAai  wm 
states  that  the  well-known  Hoerde  Verein  has  anootmeed  flat  k  is  fR- 
pared  to  furnish  large  quantities  of  nickel  steel  armor  plates^  White 
these  two  are  identical  is  a  matter  for  cotijecttire.  bat  tbere  is  00  4bA 
that  the  tnanttfacrare  of  armor  plates  is  enga^q^  a  larger  diaiT  c(  M- 
tcQtion  in  Germany  at  the  present  time, — Engmerr  (LoodooX  Jane  H- 


COM  MUNICATIONS. 

Nora.— Coder  this  boad  wiu  nppear  doImoo  8I«i]«Uiiv,  Ttelr^i* j.  Oamn. CtfUi 
CSartln-  Plceaos.  etc 

WIREI.ESS  Teleckafh  APPARATUS  POK  Beitish  Ships. — The  Ad■^ 
alty  has  informed  the  Devonport  dockyard  authorities  that  hattleskft 
and  cruisers  in  commission  for  the  home  stations,  and  all  vessels  bdlf 
prepared  for  the  Reserve,  Training,  and  Channel  Sqnadroos,  shal  k 
fitted  with  wireless  telegraph  apparatus.  All  futnre  bottlesliips  aal 
cmisers  sent  to  the  ^lediterranean  are  also  to  be  so  equipped.  Afpt- 
Newton  coils  are  being  used.— EH^iB/fr  (London),  May  24. 


J 
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CONSTRUCTION. 

Kora.— Ptid«r  tJslfl  h6«d  win  uppo^r  notes  od  Deeisit,  Mat«iial«,  SfavathJag;, 

FiEE- Proof  Wood  in  U.  S.  Navy.— The  Secretary  of  the 
States  Navy,  on  June  22,  approved  a  unanimous  report  of  the  Board  if 
Construction,  recommending  the  discontinuance  of  firt;proo[  wood  ier 
decks  and  for  all  joiner  work  below  protective  decks  on  ve&sels  baviig 
protected  decks,  and  on  all  vessels  below  the  berth  deck.  Wood  IrettH 
by  the  £reproofiing  process  will  be  used,  however,  in  torpedo  boats  u^ 
torpedo*  boat  destroyers,  and  witl  be  painted.  In  other  ships  metal  «9 
be  used  in  place  of  wood  wherever  possible.  The  recomniendatioa  cf 
the  board  was  based  on  reports  received  conccming^  tbe  utility  ol  fin- 
proof  wood.  A  bonfire  was  made  of  fireproof  wood  taken  from  the  dedci 
of  the  Helena  at  Manila.  The  surgeon  of  the  Wisconsin  compbiael 
that  mould  gathered  on  the  fireproof  wood  of  his  sick  bay.  The  repem 
of  U,  S.  Naval  Constructor  Baxter,  who  made  tests  at  Boston,  showed 
that  the  wood  when  exposed  to  the  weather  for  a  week  loses  50  per 
cent,  ol  its  fireproofing  qualities,  and  that  the  fireproofing  process  oo^ 
wood  brittle.— £rtstiTffrJn^  (London),  July  12. 

Wooden  Decks  no  Lo?fGER  Uaei>  is  BstTtsH  Navy, — An  Admiralv 
order  has  been  issued  directing  that  there  are  to  be  no  wooden  deds 
in  any'  warship  laid  down  in  the  future  or  now  building,  nor  is  it  to  be 
used  in  the  construction  of  the  cabins. — ^^riwy  and  Navy  foumal,  Jdy  A, 

SHEAtmjJG  OF  THE  Abgonaut:  Galvanic  AcnoM,  etc. — We  arc  sofiy 
to  hear  from  the  China  Station  that  the  bottom  of  the  Argonaut  is  sii* 
to  be  in  a  bad  way.  The  wood  sheathing  seems  to  have  been  loosened 
in  some  way.  admitting  water,  which  is  setting  up  galvanic  action.  It 
is  possible  that  the  ship  will  be  ordered  home  at  the  end  of  her 
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mission,  or  before;  facilities  for  the  necessary  repairs  being;  hard  to  ob- 
tain.— Engineer  (London),  June  28. 

This  is  the  third  vessel  in  this  class  in  which  the  sheathing  has  given 
trouble  and  the  fact  seems  to  indicate  that  the  method  of  applj^ing  the 
sheathing  is  in  some  way  faulty.  But  in  the  absence  of  definite  details 
we  can  arrive  at  no  conclusion. 


GUNPOWDER  AND  EXPLOSIVES. 


COUPABISON   OF  THE 

The  following  table  is 
on  duty  at  the  Indian 


L3"  SA  288  It  00 

la"  40  S5ft  8S0 

IS"  S6  313  B50 

8"  35  fl3.6  350 

fl"  40  37.8  100 

e^/*  46  8«  100 

«"  60  45.5  100 

O''  45  29.9  100 

IS/'  85  515  1100 

L3"  35  40fl  850 

*"  3S  885  250 

«"  40  41.5  100 


Energies  Of  Smok^l^ss  and  Brown  Powdejis.^ 
furnished  by  Lieutenant  W.  G.  Turpin,  U.  S.  N., 
Head  Proving  Grounds. 


II*  lis 

2340  41753 

2822  46950 

3353  30863 

2887  0709.6 

3456  4 IBS 

a83S  S544 

29^2  5Qlfi 

3821  5516 

1998  30440 

1B55  23521 

1803  5637.3 

1B32  2587.5 


ill 

B«iniirk«, 

■Eje 

&'"» 

.006165 

Navy  8mobel«ftL 

.00677 

It              tj 

.00643 

II                      n 

.0058 

H                          If 

.00608 

41                          It 

.00583 

11                          41 

.00603 

Navy  SmokelcBL 

.00488 

Cordite. 

.00543 

Brow  a  Frlimatlc 

.00578 

■  1                      n 

.005063 

II                 It 

.00513 

11                 II 

*  The  dftta  glren  for  thin  piece  vltb  Navy  smokeless  are  mmgre. 

Referring  to  this  table,  Lieutenant  Turpin  says: 

"  From  the  above  table  it  appears  that  the  cost  per  foot  ton  of  energy 
is  different  for  different  guns;  also  that  the  navy  smokeless  is  more 
expensive  per  foot  ton  of  energy  than  is  brown  powder,  and  cordite 
is  the  least  expensive. 

"  There  is  a  variation  in  the  cost,  no  two  calibers  of  guns  giving  the 
same  figures;  but  if  the  guns  be  arranged  in  the  order  of  cost  for  the 
two  powders  we  will  see  that  they  are  in  the  same  order  in  each  case. 
This  arrangement  is  as  follows;  8-inch,  L/jSf  6-inch,  L/40;  13-inch,  L/35; 
12-inch,  L/3S;   12-inch.  L/4D;  6-inchj  L/SO. 

"  In  computing  the  energy  for  araokcless  powder,  cases  have  been 
taken  in  which  the  powder  was  completely  burned  and  no  energy  was 
lost  through  incomplete  combustion.  The  cost  per  ton  of  energy  for 
each  powder  is  computed  using  a  cost  of  $0.90  per  pound  for  smoke- 
less powder,  but  it  cnn  now  be  bought  for  $0.70  per  pound,  hence  the 
cost  per  foot  ton  of  energy  using  navy  smokeless  powder  should  be  much 
reduced. 

"  The  mean  energy  per  pound  of  powder  is  142.S  foot  tons  for  smoke- 
less powder  and  60  foot  tons  For  brown  powder,  and  the  mean  cost  per 
foot  Ion  is  therefore  $0.00632  for  smokeless  powder  and  $0.00533  fof 
brown. 

"  With  smokeless  powder  at  70  cents  per  pound  the  cost  per  foot  ton 
of  energy  with  smokeless  powder  wouM  be  $0.00493,  which  makes  it 
cheaper  than  brown,  considering  the  work  done,  and  nearly  as  cheap  as 
cordite." 
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New  Smokeless  Powder. — Lieutenant  J.  B,  Bemadou.  Lt  S.  N 
patented  (date  of  British  patent  April  24,  fQoi)  a  smokeless  powder 
is  briefly  described  as  follows:  Nitrocellulose  of  the  kinct  ins" 
a  mtxture  of  ether  and  alcohoi  at  ordinary  temperatures  is  work. 
doughing  machine  with  ether  alone  while  subjected  to  an  excciinc. 
low  temperature,  such  as  may  be  produced  by  liquid  air.  The  resntnej 
colloidal  substance  is  used  with  other  insoluble  nitrous  matter  to  coa- 
stitute  a  sm^kckss  powder,  which,  containing  as  jt  does  eih«^  aioac  a 
a  solvent,  can  be  more  perfectly  dried  than  powders  in  which  w»ter  itid 
alcohol  are  constituents. 

Shokslelss  Powders:  Cementing  Agent.— Lietitenant  Bemadoo  bu 
also  patented  (date  of  British  patent  April  ao.  1901)  a  cemectling  agOJJ 
or  binder  for  the  use  in  the  manufacture  of  smokeless  powders  iwJ 
briefly  described  as  follows:  A  colloid  which  may  be  used  after  drying 
as  an  explosives  cementing  agent,  consisting  of  insoluble  tsitrocenalose 
immersed  in  ethyl  ether.  This  is  exposed  to  a  very  low  tempeiaturt. 
below  that  of  freezing  ethyl  alcohol,  93  per  cent,  absolute  %-olunie.  4a4 
it  goes  into  solution  or  forms  a  jelly  resulting  in  the  formation  of  tiie 
colloid.  Once  tn  solution  the  nitrocellulose  does  not  again  revert  to  it! 
original  form,  but  constitutes  a  body  which  may  be  used  as  a  binder 
in  the  manufacture  of  smokeless  powders  containing  other  ingredients. 

Thorite:  Remarks. — Ordnance  officers  are  so  decidedly  of  the  i>i»n- 
ion  that  thorite  is  worthless  as  compared  with  several  other  things  thit 
caution  should  be  shown  in  committing  the  government  to  its  use.  Av 
officer  who  has  experimented  with  this  explosive,  says:  "  We  never  triri 
so  hard  to  get  something  out  of  nothing  as  we  did  with  thorite.  It  ii 
useless;  turns  to  water  in  twenty-four  hours  on  exposure,  and  is  simply 
one  of  a  dozen  other  hazards  that  have  been  grabbed  for  in  the  hope} 
of  getting  hold  of  something  new." — Army  and  Navy  Jaurnat. 

Thorite  is  a  mixture  of  nitrate  of  ammonia  and  a  hydro-carbon,  sack 
as  coal  tar  or  asphalfum,  containing  (en  to  fifteen  per  cem.  of  the  latttf 
As  nitrate  of  ammonia  is  a  salt  without  a  metallic  base  the  prcxlucti  oi 
combustion  are  wholly  gaseous.  It  contains,  besides,  sufficient  oxygea 
for  the  combustion  of  the  hydro-carbon.  Thorite  is  prepared  by  ineltitif 
the  hydro-carbon  and  stirring  in  the  nitrate  oE  ammonia.  The  hydro- 
carbon thus  covers  the  nitrate  of  ammonia  and  to  some  extent  protect! 
it  from  the  air.  Nevertheless  the  protection  so  afforded  is  insufficiefit 
and  the  nitrate  absorbs  water  from  the  atmosphere  so  fast  as  to  render 
it  inert  unless  the  greatest  precautions  are  taken.  The  first  tests  d 
thorite  as  a  shell  charge  were  fairly  successful.  It  was  perfectly  safe  to 
fiire  with  the  highest  pressures  and  velocities  and  it  broke  up  the  shell 
in  a  satisfactory  manner.  It  would  not.  however,  stand  firing  through 
thick  armor,  packing  forward  with  such  violence  that  the  explosioo 
took  place  before  complete  perforation,  This  packing  forward  carried 
it  away  from  the  fuse  when  firing  through  thin  armor  and  usually  pre- 
vented explosion-  When  loaded  under  pressure  sufficient  to  prevent 
packing  the  density  rendered  it  inert  and  very  difficult  to  explode — prac- 
tically impossible,  in  fact.  In  addition  to  its  hygroscopic  tendencies, 
thorite  was  found  to  be  very  erosive,  attacking  the  metal  of  the  ^ell 
and  of  the  fuse  stock,  and  at  the  same  time  destroying  its  own  power. 

Explosion  of  Naval  Macazikb  at  Ma«e  Island. — The  .V«p  Y«rt 
Trtimne  of  June  22  reproduces  a  remarkable  photograph  of  the  explosioo 
of  the  powder  magazine  at  the  Mare  Island  Navy  Yard  at  6  A.  M. 
June  5,  in  which  half  a  million  dollars'  worth  of  government  ex]>losii 
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went  up  in  smoke.  An  enterprising  plmtgraphcr  who  happened  to  be 
up  early  secured  an  excellent  snap-  shot  of  the  gigantic  cloud  of  gas,  sev- 
eraJ  miles  high,  from  a.  point  near  Vallejo,  CaJ.,  one  and  a  half  miles 
from  the  scene  ol  the  explosion. 

This  picture  is  perhaps  unique,  for  the  gas  was  chiefly  that  from  smoke- 
less powder,  which  lasted  only  a  few  moments.  Showing  the  enormous 
height  to  which  the  column  ascended,  it  explains  clearly  why  no  greater 
damage  was  done  to  the  surroundings.  The  magajine  was  a  stone  struc- 
ture, with  walls  nearly  five  feet  thick,  covered  by  a  light  roof.  The  build- 
ing measured  150  feet  by  30  feet.  It  contained  300  tons  of  powder,  most 
of  it  the  new  smokeless  variety  made  since  the  Spanish  War,  costing 
$1800  a  ton,  with  a  small  quantity  of  old  brown  powder,  valued  at  $500  a 
ton.  It  was  apparently  ignited  by  spontaneous  combustion,  fortunately 
at  an  hour  when  no  workmen  or  keepers  were  near,  and  beyond  a  slight 
initial  shock  and  rumbling,  was  noiseless.  The  roof  was  shattered  and 
lifted  so  high  that  a  large  section  of  it  fell  at  Valona,  more  than  two 
miles  away.  The  quick  destruction  of  the  roof,  releasing  the  gases  from 
confinement,  had  the  effect  of  converting  the  m3ga?ine  into  a  huge  mor- 
tar, with  muEzle  vertical,  and  its  entire  charge  was  blown  straight  up, 
igniting,  as  it  went.  After  the  photograph  was  takett,  buildings  sur- 
rounding the  magazine  ignited,  and  the  white  cloud  was  replaced  by 
black  smoke.  Five  engines  from  the  navy  yard  and  from  Vallejo  and 
many  tugboats  got  the  fire  under  control  in  an  hour  and  extinguished  it 
in  course  of  the  day. — Army  and  Navy  Jpumai,  June  29. 


GUNS. 

Gathmann  iS-inch  Torpedo  Gun. — This  is  Mr.  Gathmann's  name 
for  his  gun.  The  gun  resembles  an  ordinary  gun  of  30  caiibers  length, 
except  that  the  jacket  and  long  chase  hoop  are  rather  thinner  in  pro- 
portion and  the  usual  outside  hoops  are  omitted.  As  the  designed 
chamlber  pressure  is  only  9  tons,  the  strength  of  the  piece  seems  ample. 
It  is  designed  to  throw  large  charges  of  high  explosive.  The  shells  are 
of  nearly  the  ordinary  shape  and  weight  for  a  caliber  of  18  inches,  but 
have  thin  walls  and  arc  otherwise  modified  internaJly.  The  principal 
details  are: 

Total  <tv eight,  59.6  tons;  total  length,  44.0  feet;  diameter  over  chamber, 
45.0  inches;  thickness  over  chamber,  13.7  inches;  maximum  tangential 
strength  per  square  inch,  40,300  pounds;  niaximum  radial  strength  per 
square  inch.  38,500  pounds;  rifling,  Gathmann  type:  twist,  «ro  to  i  in  25; 
powder  charge.  310  pounds;  projectile.  1.800  pounds;  pressure  in  cham- 
ber (maximum),  20.000  pounds;  muzile  velocity,  expected,  s.ioo  foot 
seconds;  gun-cotton  charge  of  torpedo  shell,  600  pounds;  weight  of  tor- 
pedo shell,  i3oo  pounds;  mttzzle  energy  at  2,100  foot  seconds,  SS.«»  foot 
tons. 

Mr  Gathraann  claims  that  from  tests  which  have  been  made  with  12- 
inch  torpedo  shells  fired  al  velocities  exceeding  2i<x>  t  s.  that  it  has  been 
determined  that  a  forward  direction  is  always  given  to  the  explosive  wave 
when  the  torpedo  shell  is  exploded  by  a  base  fuse.  It  is  not  exactly 
clear  what  Mr.  Galhrnaitn  means,  but  if  he  desires  to  convey  the  mean- 
ing that  the  force  of  the  explosion  is  expended  chiefly  in  one  direction, 
as  humble  students  of  the  laws  of  motion  and  of  the  action  of  explosive 
ga^es,  we  certainly  must  dissent.    But,  of  course,  the  force  of  the  ex- 
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plosion  may  be  very  great  in  any  direction.  The  Gathmann  gun  here 
described  is  soon  to  be  tried  against  a  [2-inch  Krupp  armor  plate  in  com- 
petiton  with  the  army  iz-inch  service  rifle  of  nearly  equal  weight  and 
cost 

New  Sicoda  gi.4.5-iNCH  Guw. — The  Skoda  Company,  of  Pilsen,  Bohemia, 
is  now  building  guns  of  targe  caliber.  The  ^rst  of  several  Q.45-iDch  guns 
(or  the  Austrian  Navy  was  recently  tested  with  satisfactory  results. 
Thirty  rounds  were  fired  with  full  charges,  the  gun  being  examined  and 
gauged  after  each  shot.  No  deformation  or  weakness  was  discovered. 
The  gun  is  to  be  placed  on  board  one  of  the  new  battleships  of  the  Habs- 
burg  type  (see  Ptiix;EEDiKGs  No.  P7,  page  131),  which  will  be  launched 
in  October.  The  marine  committee,  before  whom  the  test  was  made, 
decided  not  to  adopt  the  Vickers  fareech  systetn  but  to  retain  the  Krupp 
wedge  on  the  ground  that  the  adoption  of  the  former  would  entail  a 
dependence  upon  Great  Britain  for  naval  guns.  The  process  of  reason- 
ing by  which  this  conclusion  is  reached  is  not  clear.  Possibly  the  Skoda 
Company  declines  to  purchase  the  right  to  manufacture  under  Vickers' 
patents. 

Dawsok  akd  Silverman  Semi-Adtomatic  Mechanism. — Lieut  A.  T- 
Dawson  and  Mr.  L.  Silverman,  of  London,  have  brought  out  a  new  type 
of  semi-automatic  mechanism  applicable  to  the  Hotchkiss  type  of  rapid 
firing  guns.  The  recoil  of  the  piece  opens  the  breech,  extracts  the  empty 
case,  and  locks  the  block.  A  hopper  holding  three  cartridges  is  located 
above  and  to  the  rear  of  the  breech.  The  brief  of  the  patent  specification 
is  not  very  clear,  but  apparently  the  empty  case  flying  to  the  rear  trips  a 
spring  and  causes  the  lower  cartridge  to  be  dropped  and  thrown  forward 
with  an  impulse  sufficient  to  load  it  and  trip  the  clutch  holding  the  breech 
block  down,  which  latter  then  rises  and  closes  the  breech  ready  for  fir- 
ing. The  hopper  is  fed  from  the  top  and  is  kept  supplied  by  the  loader. 
If  the  operation  of  this  gun  is  as  above  described  and  works  satisfactorily 
it  is  a  splendid  solution  of  the  semi-automatic  problem. 

Barhy  and  Pembeston  Rapid  Firing  Mechanism. — Mr.  J,  H.  Barry 
and  Mr.  R.  I.  Pemberton,  of  Lee,  England,  have  brought  out  a  special 
type  of  breech  mechanism.  The  gun  is  furnished  with  a  double  breech, 
or  two  chambers,  which  alternately  take  up  the  position  for  firing  through, 
an  oscillating  movement.  The  two  chambers  of  the  breech  block  are 
loaded  by  two  slides  which  are  fitted  with  hoppers  containing  the  cart- 
ridges. The  oscillating  movement  is  produced  by  a  lever  which  has  a 
rocking  action.    The  lever  may  also  be  used  for  firing. 

New  Bethlehem  Breech  Closure. — The  Bethlehem  SteeJ  Company 
have  recently  taken  out  patents  for  a  new  system  of  breech  closure, 
the  date  of  the  British  patent  being  May  tS.  igot.  A  brief  description 
of  the  system  is  given  as  follows:  "  A  breech  mechanism  for  ordnance, 
in  which  the  screw-box  and  the  breech-block  are  provided  with  threads, 
the  faces  of  which  threads  coincide  with  involute  curves  or  a.re  com- 
posed of  a  succession  of  relatively  eccentric  circular  arcs.  Thus  the 
threads  make  contact  throughout  their  entire  length  when  the  breech 
h  dosed,  and  the  threads  on  the  block  are  parallel  to  those  on  the  box 
when  the  block  is  in  its  unlocked  position,  and  there  is,  therefore,  a 
uniform  and  a  least  possible  clearance.'* 

VickerS'Maxim  7.S-INCH  GrNS  for  Spain. — It  is  reported  that  the 
Spanish  government  has  placed  a  large  order  with  the  Vickers- Maxim 
Company  for  some  of  its  new  7.5-inch  guns.  A  special  naval  commis- 
sion from  Madrid  visited  London  in  May  to  examine  these  pieces.    The 
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Statement  concerning  the  order  must  be  regarded  as  doubtful  until  we 
find  that  the  Spanish  government  is  going  to  build  ships  to  put  the 
^ns  on.  It  is  of  course  possible  that  they  will  replace  the  g.4-inch  guns 
of  the  unfinished  cruisers  of  the  Maria  Teresa  type,  which  in  turn  re- 
placed the  ii-inch  guns  of  earlier  ships  of  the  same  class. 

Proposed  Gun  pACTOftlES  in  Italy.— It  is  stated  on  fairly  trustworthy 
authority  that  the  French  company,  Schneider,  of  Creusot,  and  the 
much  talked  of  German  firm  of  Ehrhardt,  are  both  engaged  in  obtaining 
sites  in  Italy,  at  Milan  and  Spezsia,  for  the  estabHshment  of  factories. 
There  seems  to  be  3  very  keen  competition  among  the  continental  com- 
panies for  the  securing  of  the  Government  orders  of  the  various  Euro- 
pean powers,  and  Italy  is  generally  regarded  as  a  happy  hunting  ground 
iti  the  process. — Arms  and  Explosives,  June,  1901. 

SiMPSOK  Automatic  Rifle.— In  regard  to  this  piece,  Arms  and  Ejrphs- 
ives  says:  That  ingenious  inventor,  Mr.  W.  S.  Simpson,  has  recently 
turned  his  attention  to  warlike  devices  of  a  death-dealing  nature.  One 
consists  of  what  has  been  described  as  a  "  bijou  Maxim  "  gun,  which  is 
almost  capable  of  being  carried  in  the  pocket.  At  all  events,  it  can  be 
transported  by  one  man,  and  is  worked  by  him  without  any  assistance. 
In  action,  he  plants  the  gun  on  the  ground,  with  a  sort  of  saddle-frame 
attached  to  the  hinder  end,  and  assumes  a  prone  position  across  the 
saddle,  thus  holding  the  gun  firmly  in  position.  The  elevation  and  direct- 
ion of  the  gun  are  secured  by  means  of  the  ordinary  elevating  and 
traversing  screws.  Twenty  cartridges  afe  fed  into  the  gun  at  a  time 
from  the  right-hand  side  of  the  chamber,  and  it  is  claimed  that  100 
rounds  can  be  fired  per  minute.  Apparently,  this  machine-gun  is  also 
capable  of  being  fired  from  the  shoulder,  if  necessary,  as  it  weighs 
only  3  lbs.  more  than  the  service  small-arna.  Another  device  of  Mr. 
Simpson's  provides  for  fitting  an  ordinary  military  rifle  with  rests,  so 
that  a  man  need  only  assume  the  prone  position,  fix  his  rests  in  the 
ground,  and  start  pumping  lead  and  nickel  for  all  he  is  worth.  These 
rests  can  be  folded  up  along  the  rifle  when  not  in  use,  and  do  not  inter- 
fere in  the  slightest  with  the  use  of  the  rifle  as  a  shoulder-piece,  or  with 
the  employment  of  the  bayonet.  It  looks,  at  the  outset,  as  if  Mr.  Simp- 
son had  struck  on  two  good  ideas;  but  in  the  absence  of  extended  trials 
made  under  Service  conditions,  one  can  scarcely  say  more  than  this. 
Many  ingenious  inventions  fall  short  tinder  practical  tests  of  a  rough- 
and-ready  nature. 

Austrian  Field  Guns. — Up  to  the  present,  three  batteries  of  six 
pieces  each  of  C/99,  belonging  to  the  3d,  +th  and  loth  brigades  of  artil- 
lery, have  been  issued  for  trial. 

The  caliber  is  7.65  centimeters  (3,01  inches).  The  pieces  arc  made  of 
forged  bronze,  perfected  by  a  process  devised  by  General  von  Tielc.  The 
cartridges  are  in  metal  cases  (at  present  and  provisionally  separate  from 
the  projectile).  The  breech  closure  is  eccentric,  similar  to  that  of 
Nordenfcldt  and  Deport,  yet  considerably  more  simple.  Two  or  three 
batteries  of  six  pieces  of  this  type,  hut  built  of  nickel  steel  by  the  Skoda 
Company,  will  next  be  issued;  also  bronze  shell-guns  of  the  field  howitzer 
type  of  caliber  ro.5  cm.  (4.13-inch).  There  is  in  service  under  trial  a 
mountain  battery  of  7.2-cm.  caliber,  also  of  bronze,  and  with  the  new 
breech  mechanism.  A  battery  of  three  or  four  pieces  of  the  Ehrhardt 
type  will  be  tried  during  this  year.  It  is  to  be  noted  that  the  batteries 
under  trial  are  placed  under  the  authority  of  commanders  of  divisions 
of  infantry.- /frt.'uf  du  Cerde  MitUairg. 
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New  Italian  Field  Guns.^A  battery  of  six  of  the  new  quick-firing 
field-pieces  has  been  lately  inspected  by  the  King  of  Italy  on  the  Poiygon, 
near  Rome.  The  results  obtained  are  reported  by  the  "  Esercito  Iiali- 
ano  "  to  have  been  extraordinarily  satisfactory  both  with  regard  to  the 
accnracy  of  fire  of  the  guns  and  the  ease  and  celerity  with  which  they 
could  be  manoeuvred  and  brought  into  action.  The  guns,  carriages, 
projectiles  and  entire  equipment  are  exclusively  of  Italian  manufacture — 
the  guns,  of  steel,  having  been  made  in  Turin  and  the  carriages  and 
other  accessories  in  the  military  arsenals  in  Terni,  Genoa  and  Naples, 
while  the  projectiles  have  been  furnished  by  ihe  Glisenti  Company  in 
Brescia.  The  calibre  of  the  guns  is  75  millimeters  (2,96  inches).  The 
projectiles  weigh  6.7  kilogrammes  (14.7  Ibs.i  and  have  a  muzzle  velocity 
of  500  metres  (1,640  feet)  with  a  range  of  7.000  metres  (7,655  yards).  The 
weight  of  the  gun  itself  is  350  kilogrammes  (practically  7  cwt.),  or  of  the 
gun  with  its  carriage  and  limber,  1,700  kilogrammes  (33  cwt.) — United 
Service  GoMette,  London. 


GUNS:  FIRING 

NoTB.— Under  tble  bead  vlll  \»  g-lveu  do  tea  referT-lDg  to  flrln^  testa  of  ffuns,  tacgvt 
pmcUce,  aptfclai  practice,  accldentfl  to  guns  while  Orln^,  etc. 

ScoKPio^J  ExpERiMENTS-^Interesting  experiments  to  test  the  eflfect  of 
gun  fire  on  warships  were  held  at  Hamilton,  Bermuda.  May  14,  under  the 
direction  of  British  naval  officers.  The  old  iron-dad  Scorpion  was  used 
for  a  target  vessel,  and  a  number  of  dummy  figures  were  set  up  on  her 
in  different  places  to  represent  her  crew.  The  warship  Crescent  then 
took  a  position  at  from  one  to  two  thousand  yards  and  began  firing. 
Unofficial  advices  concerning  the  firing  state  that  the  first  shots  ftred  at 
the  Scorpion  were  from  3-pounder  and  6-pounder  quick-firers  at  one 
to  two  thousand  yards  range.  Afterward  the  Crescent  steamed  off  to 
about  six  thousand  yards  and  opened  fire  with  her  6-inch  guns.  The 
quick-firers  played  havoc  with  the  dummy  figures,  and  everything  de- 
structible on  the  Scorpion's  decks,  showing  it  would  have  been  impossi- 
ble tor  ar.y  crew  to  survive  such  a  fire.  The  firing  from  the  bigger  guns, 
although  the  shells  were  accurately  placed,  was  not  so  good.  Out  of 
about  twenty  shell  only  two  or  three  bit  the  mark.  These,  however, 
were  very  destructive,  and  it  is  understood  that  the  effect  of  the  lyddite 
shell  was  regarded  as  satisfactory.  One  shell,  which  burst  inside  the 
Scorpion,  practically  wrecked  everything  on  board.— /Irmj  and  Naxfy 
Journal,  June  15. 

New  British  12-iNCH  Guns:  Speed  op  Fire. — According  to  Eniirutr 
of  June  26,  at  recent  trials  at  Portsmouth  the  gunners  succeeded  in  firing 
on*  projectile  of  850  pounds  every  24  seconds  from  a  12-inch.  50-too  gun 
supplied  with  the  new  breech  mechanism. 

New  British  i2-inch  Guns:  Mounts  akd  Speed  of  Fihe  of  the 
Guns  op  the  Formidable.— During  last  month  H.  M.  S,  Formidable 
carried  out  her  gun  trials  under  the  supervision  of  Captain  A.  Barrow, 
H.  M.  S.  Excellent,  gunnery  school,  in  most  successful  fashion.  The  test 
were  of  especial  interest,  since  this  battleship  is  the  first  to  be  fitted  witl 
an  improved  design  of  hydraulic  machinery,  designed  and  supplied  bj 
Sir  W.  G.  Armstrong,  WhitworLh,  and  Co.,  Ld.,  which  provides  facili- 
ties for  a  considerable  increase  in  the  rate  of  fire  of  the  main  armament 
of  i2-inch  guns,  and  incidentally  for  an  increase  in  the  charge  of  ammu- 
nition.    In  this  system  there  is  a  special  chamber  immediately  below  the 
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m  platform  to  which  the  charges  are  raised  independently  of  the  guns, 

y  that  one  or  two  charges  may  be  in  waiting  in  close  proximity  to 
each  gue  of  the  battery  only  awaiting  a  comparatively  small  final  hoist 
into  the  loading  position.  The  rate  of  fire  is  therefore  practically  con- 
trolled by  the  efficiency  of  the  crew  actually  working  the  gun,  and  their 
operations  are  also  aided  by  a  new  departure,  which  allows  of  the  load- 
ing  being  done  when  the  gun  is  inclined  at  an  angle  of  only  4!4  deg-. 
as  compared  with  the  hitherto  prevailing  inclination  of  I3J^  deg.  As 
this  snfialler  elevation  corresponds  to  a  range  of  about  4,000  yards,  it 
wiU  be  seen  that  in  action  the  tilt  of  the  gun  for  loading  would  often  be 
an  almost  negligible  quantity  occupying  a  minimum  of  Ume.  In  the 
trials,  six  rounds  were  fired  in  salvos  of  two  each,  in  144  seconds,  so  that 
each  gun  actually  fired  two  rounds  in  rather  less  than  a  minute, — Arms 
&  Explosives,  July,  1901. 

New  VicKEJtS  g.2-tnca  Gun:  Speed  of  Fire. — The  Vickcrs  g.2  gun 
has  attained  a  rate  of  fire  of  three  rounds  a  minute  off  Portsmouth  on 
several  occasions.  The  Elswick  9.2  worked  out  at  two  rounds  a  minutCf 
or  rather  two  rounds  in  about  fifty  seconds.  It  >s  not  possible,  however, 
to  draw  comparisons  exactly,  because  the  crew  which  fired  the  Vickers 
gun  had  previously  iircd  the  Elswick.  and  so  acquired  an  additional 
amount  of  handiness.  There  seems  little  doubt,  however,  that  some 
speed  advantage  lies  with  the  Vickers  piece,  which  has  a  quicker  breech 
action  owing  to  the  steep  cone  system  of  obturator  pad.  Against  this, 
certain  disabilities  in  the  steep  cone  system  may  be  put,  so  that,  all  told, 
it  is  doubtful  whether  in  actual  as  opposed  to  experimental  practice  one 
gtm  will  be  quicker  than  the  other.  From  such  reports  as  have  reached 
Us  we  should  be  disposed  to  place  the  rate  at  ten  in  five  minutes  for  both, 
the  Elswick  gun  doing  a  regular  two  per  minute,  the  Vickers  alternating 
between  three  in  one  minute  and  one  in  another. — Engimer  (London), 
May  31. 

New  Elswick  9.2-1  nch  Gun:  Alleged  Speed  of  Fire. — ^In  the 
London  Enginefr  of  May  10,  1901,  the  following  note  appears: 

"  The  Elsw^ick  9.z-inch  mounted  on  the  Cressy  has  got  off  rounds  at 
the  rate  of  one  per  six  seconds — five  rounds  in  thirty  seconds.  Now, 
though  this  must  be  discounted  somewhat  to  get  at  a  probable  war  rate, 
it  must  be  definitely  accepted  that  the  gun  can  fire  at  least  once  in  a 
minute   in   action." 

The  compiler's  credulity  has  frequently  been  stretched  to  great  limits 
by  reports  of  speeds  of  firing  attained  abroad,  but  this  is  un  pea  tr^p  fort. 
The  liberal  discount  made  by  the  writer  in  the  Enginter  is  remarkable  if 
he  believed  the  report. 

New  Vickers  6-inch  and  7.s-mcH  Guns:  Trials,  Speed  of  Fiee. — 
A  scries  of  trials  of  the  6-inch  and  ?'/j-inch  guns  of  50  calibers,  mounted 
on  naval  quick-firing  mountings,  was  recently  made  on  the  gun  range 
at  Eskmeals,  in  Cumberland,  by  Messrs.  Vickers,  Sons  and  Maxim,  Ld., 
before  members  of  the  special  Naval  Spanish  Commission.  This  com- 
mission had  previously  been  making  a  round  of  visits  to  the  polygons 
at  Essen,  Creusot,  and  St.  Chamond.  It  was  found  that,  thanks  to  the 
special  arrangement  of  the  mounting,  in  conjunction  with  the  new  breech 
mechanism,  five  aimed  rounds  could  be  fired  in  37  seconds  from  the 
^Vi'inch  gun,  or  at  the  rate  of  eight  aimed  rounds  per  minute.  This  rate 
of  fire  is  similar  to  that  obtained  from  the  latest  pattern  of  Vickers' 
6-inch  guns,  at  the  official  trials.  Without  exceeding  the  limits  of  the 
working  pressure  of  the  guns,  the  6^inch  gun  gave  a  muzzle  velocity  of 
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2,900  feet  per  second,  and  the  7}^-inch  gun  2,905  ft  per  second.  The 
weight  of  the  projectile  for  the  7^-inch  caliber  is  200  lbs,,  giving  a  muzzle 
energy  of  11,687  ft.  tons.— ^rwj  &  Exphsives,  July  igor. 

VicKERs  14-cM,  AND  6-INCH  GuNs:  SPEED  OF  FiRiNG,  ETC. — SoHic  im- 
portant gunnery  experimentg  were  carried  out  on  Tuesday  at  the  heavy 
range  of  Messrs.  Vickers,  Sons,  and  Maxim,  at  their  range  at  EskmeaJs, 
Ln  the  presence  of  the  members  of  the  Spanish  Naval  Artillery  Com- 
mission and  representatives  of  the  Turkish,  .\rgentine,  Mexican,  and 
Peruvian  Governments.  The  programme  included  rapid-firtng  series 
from  14-centimetre,  14-pounder,  37  and  47-miIIimetre  guns.  A  rate  of  fire 
of  ten  rounds  per  minute  was  obtained  trora  the  14-centiraetre  gun,  and 
a  velocity  of  2950  ft.  per  second  with  the  6-inch  gun  with  nitrocellulose 
powder.  The  special  feature  in  connection  with  the  rapid-firing  series 
with  the  heavy  guns  was  that  no  metallic  cases  were  utilized  for  holding 
the  powder,  whereby  a  great  saving  in  weight  of  ammunition  as  carried 
on  board  ship  is  effected,  and  a  much  more  rapid  rate  of  fire  is  obtained. 
The  cartridge  cases  necessary  to  carry  the  large  charges  of  powder  to 
develop  the  high  energies  required  are  very  heavy,  and  by  iheir  use  the 
rate  of  fire  is  not  only  reduced,  but  the  weight  of  the  whole  armament 
is  much  increased,  thereby  limiting  the  number  of  rounds  it  is  possible 
to  carry.  The  system  of  not  making  use  of  cartridge  cases  for  heavy 
ordnance  has  been  adopted  by  the  British  Government,  as  opposed  to 
the  cartridge  case  system  employed  by  Krupp  and  the  French  firms. — 
E^ginttting  (London),  May  24. 

Tahget  Pkactice  in  the  British  Navy:  P&iz£  Firing  of  the 
Tebiuble.— Last  week  we  referred  to  the  fact  that  the  Terrible  has  just 
returned  into  harbor  from  prixe  firing,  and  that  with  her  twelve  6-inch 
guns  she  had  fired  128  rounds  and  made  102  hits.  Further  information 
has  now  come  to  hand  on  the  subject.  The  Service  pnze>firing  target 
was  used,  the  distance  1,400  to  1,600  yards,  the  speed  of  the  ship  twelve 
knots,  and  weather  fine  with  a  moderate  swell.  Each  gun  fired  at  the 
target  for  two  minutes,  the  hits  were  then  counted  by  independent  um- 
pires from  other  ships.  As  it  was  anticipated  that  the  firing  would  be 
more  rapid  than  it  is  generally  accepted  6-inch  guns  can  do,  extra  inde- 
pendent umpires  were  taken  out  to  carefully  verify  the  time  for  each  guo, 
and  as  an  additional  precaution  an  attempt  was  to  be  made  to  photograph 
the  target  after  each  gun  had  fired.  It  will  be  remembered  that  last 
year  this  ship  headed  the  list  of  the  fleet  with  a  percentage  of  hits  of 
76.8,  and  an  average  of  hits  per  gun  per  minute  of  3.33.  The  following 
table  gives  the  prize  firing  of  seven  ships  similarly  armed  (twelve  6-itich^ 
quick-firing  guns)  in  1900: 

Kutnber  of  Number  al     Fercetitar«  of  lijbs  Aversgv  hits  |>er^ 

Shf]p.            nuude  tired.  tiJta,  to  rounds  Hred.  ffun  per  mfuute 

Terriljle 104  80  78.8  3.83 

MiJMttc 108  fiS  48.1  2.17 

Prince  Oeorge «8  68  fiS.O  3.17 

Jupiter 106  44  41.6  1.88 

Magniflcent ST  80  S4.5  1.2S 

Mars 95  87  aS.4  1,13 

HannSbdl TO  87  84.3  1.13 

Terrible  (1901)  ...   128  108  Tfl.fl  4.35 

Last  year  it  will  be  seen  that  the  Magnificent,  Mars,  and  Hannibal. 
with  their  thirty-six  guns  made  a  total  of  eighty-four  hits  while  the 
Terrible,  with  twelve  guns,  made  eighty  hits,  four  short  of  their  total. 
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This  looks  as  if  the  Terrible  was  as  good  as  three  battleships.  It  has, 
however,  been  argued  by  some  that,  although  the  three  battleships  missed 
the  target  180  times,  they  missed  it  by  so  little  that  they  would  have 
hit  a  battleship.  That  may  be,  but  a  battleship's  target  is  not  always 
a  battleship.  The  prize-firing  target's  canvas  is  20  h.  long  and  18  ft. 
high  (360  square  feet  m  area),  and  it  is  surprising  that  three  battleships 
should  miss  such  a  large  target  180  times  out  of  260  shots  at  the  compar- 
atively short  range  of  moo  to  1,600  yards.  How  often,  it  may  be  asked, 
would  they  have  hit  a  fast  approaching  destroyer  ? 

This  year  the  Terrible  appears  to  have  fired  much  quicker  than  last 
year,  the  rounds  fired  with  the  twelve  guns  being  i^j  as  against  104 
last  year.  Rapidity  of  fire  must  (or  should)  conduce  to  more  hits,  as 
there  is  less  time  far  the  distance  to  change  between  the  rounds.  It  is, 
therefore,  most  important  to  encourage  it,  and  comparisons  between  ships 
should  be  made  on  hits  per  minute,  not  upon  percentage  of  hits  to 
rounds  fired.  The  challenge  cups  presented  by  Admiral  Sir  Edward 
Seymour  to  his  squadron  for  the  best  shooting  with  heavy  guns  and 
small  arms  shows  that  he  has  a  full  appreciation  of  the  value  which 
should  be  attached  to  good  shooting,  and  the  competition  for  them  will 
probably  tend  to  raise  the  standard  of  shooting  with  both  weapons. 
In  all  (unctions  on  shore,  where  representatives  from  different  ships 
are  present,  it  has  always  been  the  custom  for  the  flagship  to  take  the 
right  of  the  line,  but,  according  to  Sir  Edward  Seymour's  memorandum, 
in  future  the  ship  holding  his  cup  for  rifle  shooting  will  take  the  right 
of  the  line,  These  are  all  indications  of  a  greater  interest  being  taken 
in  both  heavy  gun  and  rifle  shooting  than  heretofore  (and  not  before  it 
is  wanted);  but  it  is  not  only  the  officers  who  must  take  an  interest,  ihc 
Admiralty  must  give  encouragement,  as  we  have  already  suggested, 
by  letting  officers  know  that  polishing  brasswork  is  no  longer  to  be  the 
sure  and  only  path  to  promotion. — Army  ond  Navy  Casette,  June  22. 

Bursting  op  a  la-PouKDBH  Gun.— A  cable  from  London,  England, 
June  3S,  announces  that  during  artillery  practice  on  the  Isle  of  Wight, 
the  breech  of  a  twelve-pound  rifle  blew  out«  kilUng  Capt.  A.  LeM.  Bray 
of  the  Roy  at  Regiment  of  Artillery,  and  one  enlisted  man,  and  woynd- 
ing  eight  other  men,  three  of  whom  will  die.  Col.  A.  J.  Nixon,  of  the 
same  regiment,  was  also  slightly  wounded  by  the  explosion. — Army  & 
Navy  Jtmmah  June  29. 

Pboposeu  Test  of  Mohtar  BATTERits.— The  Board  on  Ordnance 
and  Fortifications  has  agreed  upon  the  program  which  will  be  followed 
at  the  coming  oflicial  test  of  mortar  battened  to  be  held  At  Fort  Preble, 
Me,    The  program  is  as  follows; 

1.  Have  a  local  board  of  three  artillery  officers  to  determine  the 
equipment  required  and  conduct  all  the  firing. 

2.  Test  the  co-ordination  of  the  position  finders  with  each  other  and 
with  the  mortar  battery  at  Fort  Preble  by  directing  the  position  finders 
upon  fixed  and  moving  objects, 

3.  Test  and  determine  the  probable  error  of  th«  position  finders 
employed. 

4.  Establish  two  secondary  horizontal  lines  in  connection  with  the  two 
vertical  position  finders — one  at  Fort  Williams  and  one  to  be  installed 
on  Cushing's  Island.  In  addition  there  should  be  properly  oriented 
azimuth  instruments  on  Peaks'  Island  and  Jewell't  Island  for  observing 
the  fall  of  the  shots. 
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5.  Arrangement  should  be  made  if  practicable  for  obtaining  during 
the  firing  test  the  direction  and  strength  of  the  wind  in  the  morning 
at  Motmt  Washington.  This  is  desirable,  because  at  the  height  of  Mount 
Washington  and  above  the  wind  is  generally  from  the  northwest  without 
reference  to  the  direction  the  surface  wind  may  have  at  Portland. 

6.  Mark  out,  if  practicable,  on  each  of  the  islands — Ram,  Inner  Green 
and  Outer  Green — a  target  the  size  of  the  deck  of  a  battleship.  Fire 
single  shots  from  a  mortar  pit  at  Ram  Island  until  one  shot  falls  near 
the  target  Repeat  this  operation  from  a  second  mortar  pit  for  Inner 
Green,  and  again  from  a  third  pit  for  Outer  Green.  With  the  elevations 
and  azimuths  thus  determined  fire  four  shots  from  each  of  the  three 
mortar  pits,  with  an  interval  of  two  minutes  between  shots.  This 
method  is  preferred  to  salvo,  since  the  fall  of  each  particular  shot 
should  be  identified  and  the  atmospheric  conditions  of  the  firing  will  be 
the  same  as  if  all  the  shots  were  fired  by  salvo. 

7.  Shots  should  be  fired  at  the  targets  on  different  days,  with  a  fixed 
powder  charge,  azimuth  and  elevation,  to  ascertain  the  best  means  of 
applying  correction  to  mortar  fire.  That  is,  to  settle  the  question  of 
whether  or  not  such  correction  shall  be  determined  from  trial  shots  for 
the  day  or  from  the  suriace  atmospheric  conditions. 

8.  In  this  test  data  should  be  collected  for  the  preparation  of  range 
tables  with  smokeless  powder. 

9.  A  range  zone  being  the  area  in  which,  with  a  consonant  weight  of 
powder,  the  elevation  is  varied,  there  should  be  determined  the  most 
suitable  boundaries  of  the  range  zones  and  the  methods  of  passing  by 
elevation  from  one  range  to  another  within  the  same  zone. 

la  As  this  test  should  be  wholly  under  service  conditions,  use  only 
smokeless  powder  of  a  uniform  quality  and  projectiles  of  a  uniform 
weight 

11.  In  firing,  use  each  pit  of  the  battery  in  succession  and  in  each  pit 
each  gun  in  succession. 

12.  Determine  the  highest  elevation  of  the  mortar  at  which  the  axis 
of  the  projectile  will  continue  tangent  to  the  trajectory. 

13.  After  the  completion  of  fire  at  fixed  targets,  fire  at  either  a  mov- 
ing material  target  or  a  hypothetical  moving  target. — Army  &  Navy 
Journal,  June  13. 
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brick  and  Thornton.  Mercantile  Auxiliaries.  Conversion  and 
and  Re-armament  of  Ships  on  the  Effective  List.  The  Ground- 
ing of  the  German  Battleship  Kaiser  Friedrich  III.  U,  S.  Tor- 
pedo-boats Bagley,  Barney,  and  Biddle.  On  the  Limit  of  Econ- 
omical Speed  of  Ships.     Triple-screw  Ships. 

JOURNAL  OF  THE  MILITARY  SERVICE  INSTITUTION. 

July,  1901.  Artillery  Organization.  Qothing  and  Equip- 
ment. Meat  Ration  in  the  Tropics.  The  Negro  Volunteer. 
Visit  of  the  Allies  to  China.    Campaign  in  Orange  Free  State, 

September.  Military  Topography.  Some  points  of  Tactics. 
Supply  and  Distribution.  Field  Service  Instruction.  French 
Autumn  Manoeuvres. 


JOURNAL  OF  THE  UNITED  STATES  ARTILLERY. 

July  and  August^  1901.  Organization  of  the  Field  Artillery. 
Sights  for   Direct  Fire  Guns.     The  Spanish   Defenses  of  San 

J[uan,  Porto  Rico.  The  Development  of  the  Krupp  Field  Artil- 
ery  Material.  The  16-inch  Breech-loading  Rifle.  The  Study 
of  Sea  Power.  Experiments  in  Illustration  of  the  Top  Motion 
of  Rotating  Oblong  Projectiles. 

MARINE  ENGINEERING. 

July,  1901.  Launch  of  the  Battleship  Ohio.  Stability  of 
Steamers  After  Collision  at  Sea.  Liquid  Fuel  for  Merchant 
Steamers.  U,  S,  S.  Mayflower.  Steam  Jackets  and  Their  Effi- 
ciency. Direct  Connected  Air  Pumps.  Cruising  Motor  Launch. 
Japanese  School  of  Marine  Engineering. 

August,  Compound  vs.  Triple-expansion  Engines.  French 
Battleship  Hoche.  Shooters  Island  Shipyard,  Trials  of  the  U. 
S.  Torpedo-boats  Bagley  and  Barney.  Stability  of  Steamers 
After  Collision  at  Sea.     Belleville  vs.  Scotch  Boilers. 

September.  Theoretical  Indicator  and  Valve  Diagrams. 
Floating  Docfc  for  the  Spanish  Government,  Mercantile  Aux- 
iliaries, United  States  Frigate  Hartford.  School  of  Marine 
Engineering,  University  of  Michigan. 

SCIENTIFIC  AMERICAN. 

June  22,  1901.  American  Locomotives  Abroad.  Our  Fastest 
Battleship.  An  Adjustable  Power-hammer.  Launch  of  the 
Submarine  Torpedo-boat  Fulton.  The  Three  Cup  Yachts  of 
1901.    The  Stralau-Treptow  Tunnel  Under  the  River  Spree. 
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June  29.,  Reconstruction  of  German  Cruisers.  Curious 
Docking  Accident.    Water  Supply  System  of  Chicago. 

July  6.  Height  of  Ocean  Waves.  Coke  as  a  Substitute  for 
Anthracite  Coal.  New  Breech-loading  Quick-firing  Gun.  The 
Factor  of  Safety  in  Yachts.  The  Restoration  of  Star  Photo- 
graphic Negatives. 

July  13.  Report  of  Royal  British  Observatonr  for  1900.  Ad- 
mirable Work  of  the  Ordnance  Board  at  Sandy  Hook.  An  Im- 
proved Double-Cylinder  Force  Pump. 

July  20.  The  Strugele  of  the  Cup  Champions.  Introducing 
American  Methods  in  England.,  Oil  for  Marine  Use.  Two  of 
the  Latest  Types  of  Battleships.  Marconi's  Wireless  Telegraphy. 
Automobile  for  Military  Purposes.  Cost  of  English  and  Amer- 
ican Locomotives. 

August  3.  Future  Reconstruction  of  the  Broolclyn  Bridge. 
Recent  Developments  in  the  British  Navy.    A  Wave  Motor. 

August  10.  Supervision  and  Safety  of  the  Brooklyn  Bridge. 
The  Santos-Dumont  Balloon. 

August  17.  Mishap  to  the  Santos-Dumont  Airship.  Big 
Ships  and  Deep  Waterways.  Water-tube  vs.  Fire-tube  Boilers 
for  Naval  Use.    The  Na\al  Program  for  1901. 

Atjgust  24.    Vulnerability  of  the  Superposed  Turret. 

September  7.  A  Promising  Type  of  Gun.  The  Design  of 
Propellers.  Marconi  Telegraphs  on  the  British  Fleet.  New 
5-inch  Segmental  Wire-wound  Gun  for  the  United  States  Army. 

September  14.    Target  Practice  at  ATdershot. 

September  28.    Foster's  Fog  Signals. 

[Foreign.] 
ENGINEERING. 

June  14,  1901.  The  Development  of  Smokeless  Powder  in 
the  United  States.    The  Drift  of  Projectiles. 

June  23.  Babcock  and  Wilcox  Boilers  at  the  Glasgow  Exhi- 
bition. Illustrated.  Oil-burning  Torpedo-boat.  Illustrated. 
The  Navy  Estimates.  The  Welin  Boat-lowering  Gear.  Illus- 
trated. 

June  28.  The  Shallow-draught  Gunboat  Teal.  Illustrated. 
Conversion  and  Re-armament  of  Ships  on  the  Effective  List 
Speed  of  Ships.     Illustrated. 

July  5.  The  King  Edward.  Illustrated.  The  Naval  Archi- 
tects and  the  Navy.  The  Dutch  Torpedo-boat  Rindjani.  The 
Development  of  Smokeless  Powder.  On  Freeboards.  Illus- 
trated.   The  Transverse  Strength  of  Ships.    Illustrated. 

July  12.  Erosion  of  Guns.  Illustrated.  Drift  of  Projectiles. 
The  Condition  of  the  Navy.  The  United  States  Transport  Ser- 
vice.   Trials  of  H.  M.  First-class  Battleship  Vengeance. 


BIBLIOGRAPHIC    NOTES. 


64.1 


July  ig,  Schneider-Canet  Quick-firing  Guns  and  Howitzers 
for  Field  Service.  Illustrated.  The  United  States  Army  Trans- 
port Sumner.  Illustrated.  The  Constructive  Development  of 
the  Diirr  Boiler  in  the  German  Navy.  Illustrated.  Shipbuild- 
ing in  the  United  States.  Balancing  Marine  Engines;  the  Pre- 
vention of  Vibration.  Erosion  of  Guns.  The  Drift  of  Projec- 
tiles.    A  Solution  of  the  Vibration  Problem.     Illustrated. 

July  26.  Schneider-Canet  Quick-firing  Guns  and  Howitzers 
for  Field  Service,  Illustrated.  Vickers'  Gun-mounting  Works 
at  Barrow-in-Furness,  Illustrated.  Navy  Boilers.  The  Minerva 
and  Hyacinth  Trials.  Capped  Armor-piercing  Projectiles,  The 
German  Nav)'.     Illustrated. 

August  2.  Naval  Ordnance.  Illustrated.  High  Explosive 
Shells,  The  Constructive  Development  of  the  Diirr  Boiler  to 
the  German  Navy.     Illustrated. 

August  9.  The  Naval  Manoeuvres.  High  Explosive  Shells. 
Naval  Ordnance.     Illustrate'd. 

August  16.  Schneider-Canet  Quick-firing  Guns  and  How- 
itzers for  Field  Service.  Illustrated.  The  tjnited  States  Army 
Transport  Sumner.  Illustrated.  Foreigners  on  British  Ships. 
Naval  Ordnance.     Illustrated. 

August  30.  The  Boiler  Trials  of  H.  M.  S.  Minerva  and 
Hyacinth. 

September  6.  Coal- weighing  and  Recording  Machine.  The 
Proposed  Tunnel  Between  Scotland  and  Ireland.  The  Displace- 
ment and  Dimensions  of  Ships, 

September  13.  The  New  German  Atlantic  Liner  Kronprinz 
Wilhelm.    The  Improvement  of  the  Lower  Mississippi  River. 

September  20.  The  Whitehead  Torpedo  Works  at  Flume. 
German  Shipping  Bounties.  Recent  Improvements  in  the  Light- 
ing and  Buoying  of  the  Coasts  of  France.  Illustrated.  The 
Steamboat  Equipment  of  Warships. 

JOURNAL  OF  THE  ROYAL  UNITED  SERVICE  INSTITUTION, 

June,  1901.  Nelson  Relics.  Our  Food  Supply  in  Time  of 
War,  and  Imperial  Defense.  The  Capture  of  the  Taku  Forts. 
The  South  African  War  of  1899- 1900. 

July.  New  French  Battleship  Gaulois,  Second  Military 
Prize  Essay,  Subject:  '*  Lessons  to  be  Derived  from  the  Expedi- 
tion to  South  Africa  in  Regard  to  the  Best  Organization  of  the 
Land  Forces  of  the  Empire."  Some  Impressions  of  the  War 
in  South  Africa.    The  South  African  War  of  1899-1900. 

August.  National  Defense:  Tlie  duties  likely  to  devolve  on 
the  volunteers  in  connection  therewith;  some  suggestions  as  to 
how  we  may  best  fit  ourselves  for  the  task.  The  Native  Ques- 
tion in  South  Africa.  The  Canteen  Question.  The  South  Afri- 
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can  War  of  1899-1900.    The  Execution  of  the  Field  Defenses 
of  London.    The  Elswick  Battery  in  South  Africa. 

Septembeb.  New  French  First-class  Cruiser  Guichen,  8300 
tons;  I.  H.  P.,  25,000.  Army  Reform.  The  Necessity  for  an 
Advisory  Board.  Some  Ideas  of  a  South  African  About  the 
War,  The  South  African  War  of  1899- 1900.  Garrison  Artil- 
lery Company  in  the  Field. 

LE  YACHT. 
June  i,  1901.    International  Maritime  Questions  and  the  Con- 

Sess  of  Monaco.  The  Dismasting  of  Shamrock  II.  The  Naval 
anoeuvres  of  1901. 

June  8,  International  Maritime  Questions  and  the  Congress 
of  Monaco  (concluded).  The  Trials  of  the  Submarine  Boats 
Narval  and  Holland.  The  New  Italian  Battleship  Regina 
Margherita.  The  Cadet  School  Duguay-Trouin.  The  Mercan- 
tile Marine;  French  and  Foreign. 

June  15.  The  Deficiency  of  the  Personnel  of  the  Navy;  the 
Necessity  for  Increasing  the  Officers'  Cadres.  Benzine  Motor 
for  Boats.    Naval  Estimates  for  1902. 

June  22.  The  Salva^je  of  Ships.  The  Coast  Defense  Ship 
Tempete.     The  Mercantile  Marine;   French  and  Foreign. 

June  29.  The  New  Regulations  for  the  Mercantile  Marine. 
The  Naval  MancEUvres. 

July  6.  Employment  of  Wireless  Telegraphy  in  the  Navy. 
The  Naval  Manoeuvres.  The  Mercantile  Marine;  French  and 
Foreign. 

July  13.  The  Composition  of  the  Squadrons  and  Naval  Di- 
visions in  1902.     The  Naval  Manoeuvres. 

July  20.  The  Naval  Manoeuvres.  The  Mercantile  Marine; 
French  and  Foreign. 

July  2y.  The  Naval  Manoeuvres.  The  Turbine  Mail  Steamer 
King  Edward. 

August  3.  The  Naval  Manoeuvres.  Floating  Docks.  The 
Mercantile  Marine;  French  and  Foreign. 

August  10.     The  End  of  the  Manoeuvres. 

August  17.  The  New  Submarines.  The  Turkish  Navy. 
The  Mercantile  Marine;  French  and  Foreign. 

August  24.     The  English  Manoeuvres  of  1900. 

August  31.  The  New  Arrangement  of  Our  Squadrons  in 
European  Waters.  The  Russian  Battleship  Peresvict.  The 
Mercantile  Marine;  French  and  Foreign. 

RIVISTA  MARITTIMA. 

July.  Types  of  Armored  Ships  for  the  Line  of  Battle  and 
Cruising.  Launch  of  the  Regina  Margherita.  The  Evolution 
of  Coast  Defense  in  the  19th  Century.     Naval  Notes. 
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August-September.  The  Protection  of  Ships  in  the  igth 
Century.  Power  Operation  of  Guns:  Hydraulic  or  Electric 
Power.     Naval  Notes. 

REVUE  MARITIME. 

July,  The  present  British  Fleet  and  Its  Development  (trans- 
lation).    Naval  Notes. 

August.  The  Naval  Campaign  in  the  Channel  in  1779.  Naval 
Notes. 

THE  ENGINEER. 

June  14,  1901.  Steam  Engines  at  the  Glasgow  Exhibition, 
Gate  Machinery  for  the  Mersey  Docks.  Armor-plate  Manu- 
facture in  Germany. 

June  21.  The  Defense  of  Coaling  Stations.  Steam  Engines 
at  the  Glasgow  Exhibition.  The  French  Naval  Manceuvres. 
Coal  Values. 

June  28,  Naval  Boilers.  Progress  of  Warships  and  Machin- 
ery Building  in  England.    The  Antidote  to  Submarines. 

July  5.  Steam  Engines  at  the  Glasgow  Exhibition.  The 
American  Coal  Trust.  All  the  World's  Fighting  Ships.  Float- 
ing Dock  for  Minorca. 

July  12.    The  Minerva  and  Hyacinth.    The  American  Cu 
Race.     The   New   Battleships.     H.   M.   Cruiser   Leviathan 
Huge  Liquid  Fuel  Burner. 

July  19.  Shermuty's  Life-saving  Apparatus.  H.  M.  Ships 
Minerva  and  Hyacinth.  Water  for  Steam  Engines.  H.  M  S. 
Cornwallis. 

July  26.  Steam  Engines  at  the  Glasgow  Exhibition.  New 
Protected  Cruisers  for  the  United  States  Navy,  Illustrated. 
Santos-Duraont  Navigatable  Ballooa 

August  2.  Electric  Machinery  at  Glasgow.  Modernizing 
Ironclads,  Explosions  of  Historical  Locomotives.  Naval  Ord- 
nance, 

August  9.  New  Marine  Works  at  Naples.  American  Loco- 
motives in  England.  Review  of  Marine  Engineering  During 
the  Last  Ten  Years. 

August  16.  Inward-flow  Turbines.  Boilers  at  tKe  Glasgow 
Exhibition.  Torpedo-boat  Destroyers.  Review  of  Marine 
Engineering  During  the  Last  Ten  Years. 

August  23.  Annual  Report  on  Explosives.  Atlantic-Medi- 
terranean Canal.  Submarine  Railway  Tunnel  at  Boston.  The 
Naval  War  Ga.Tie.  Armor-plate  Trial.  The  Lesson  of  the 
French  Naval  Manceuvres.  Wreck  Statistics  for  1900.  The 
Progress  of  Marine  Engineering  During  the  Last  Ten  Years. 
Illustrated. 
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August  30,  American  Locomotives  in  England.  Engineer- 
ing in  the  Royal  Navy.  No.  i.  New  York  and  the  Great  Lakes. 
Shp  of  Screw  Propellers.  Development  of  the  Mode  of  Ignition 
in  Small  Arms  and  Artillery.  -No.  V.  Illustrated.  Trials  of 
H.  M.  S.  Minerva  and  Hyacinth. 

September  6.    Engineering  in  the  Royal  Navy,    No.  11. 

September  13.  Blind  Shells.  Deepening  the  Sea  of  Azoy. 
More  Guns.  Irrigation  of  the  Nile  Valley  and  Its  Future.  Il- 
lustrated. 

September  20.  The  French  Combined  Naval  and  Military 
Western  Manoeuvres.  Development  of  the  Mode  of  Ignition  in 
Small  Arms  and  Artillery.  No.  VI.  lUustratec^  President  Mc- 
Kinley.  The  loss  of  the  Cobra.,  The  Railway  Ferry  Steamer 
and  Ice-breaker  Scotia.  Illustrated.  The  Newest  Norddeutscher 
Lloyd  Liner.  Approximate  Rules  for  the  Determination  of  the 
Displacement  and  Dimensions  of  a  Ship. 

UNITED  SERVICE  GAZETTE. 

June  15,  1901.  A  New  Machine  Rifle.  War  Office  Organi- 
zation. 

June  22.  The  Cossack.  Turkey  (Asiatic)  Mounted  Militia. 
Training  Ground  in  South  Africa.  The  Treatment  of  the  Militia. 
The  Transvaal  War, 

June  29.  Admiralty  Works  at  Gibraltar.  The  Tranjsvaal 
War.  The  Increase  of  Freedom  in  Russia  and  the  Increase  of 
Restraint  in  England.  The  War  and  Its  Lessons.  M.  de  Bloch 
on  fhe  War.    Trie  Gun  Power  of  Cruisers. 

July  6.  The  Resemblance  of  the  Cossack  Character  to  the 
English.  Admiralty  Surveys  During  1900.  The  Navy  and  the 
Mediterranean. 

July  13.  Russian  Officer's  Account  of  the  Recapture  of 
Spion  Kopje. — I.  The  Strength  of  the  Navy.  A  South  African 
on  the  War.  The  Navy  in  Parliament.  The  New  Shipbuilding 
Program. 

July  20.  Balloons  in  Warfare.  A  Russian  Officer's  Account 
of  the  Recapture  of  Spion  Kopje. — II.     Naval  Training. 

July  27.    Australian  Defense.    The  Cavalry  Manoeuvres. 

August  3.  The  Transvaal  War.  Naval  Ordnance.  The 
Naval  Manoeuvres.     Naval  Volunteers. 

August  10.  The  Transvaal  War.  The  Naval  Manoeuvres. 
—II. 

August  17.    Some  Notes  on  the  Naval  Manoeuvres. 

August  24.  Naval  Scouts.  Russia  and  the  Balkan  States 
Combining  to  Resist  the  Teutonic  Aggression  in  the  East 
Military  Policy  and  Imperial  Needs. 
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August  31.  Russia's  Naval  Power  in  the  Baltic  and  the  Sum- 
mer Maitoeuvres  of  the  St.  Petersburg  Garrison. 

Septembeb  7.  The  Naval  Development  of  the  Nineteenth 
Century.    The  Transvaal  War. 

Septembeb  14,  Floating  Docks.  Steamboat  Equipment  of 
Warships. 

THE  STEAMSHIP. 

June,  1901.  Compound  Surface-condensing  Marine  Engines. 
Marine  Boiler  Explosions.  Speed  at  Sea.  The  Asral.  The 
Marine  Steam  Turbine  and  Its  Application  to  Fast  Vessels.  An 
Instrument  for  Measuring  the  Rolling  of  Ships.  The  Conver- 
sion of  Old  Marine  Engines, 

July.  Combined  Boiler  Circulator  and  Feed*water  Heater, 
Marine  Boiler  Explosions.  How  should  Boiler-heating  Surfaces 
be  Calculated,  Water-tube  boilers.  Report  on  Steam  Turbines. 
A  New  Lightship. 

August.  On  Screw  Propellers.  Engineering  in  China.  The 
Crompton  Ash  Hoist.  Illustrated.  H.  M.  S.  Leviathan.  Holz- 
apfel's  Compositions.  New  Method  for  Testing  the  Strength 
of  Iron  and  Steel.  Steam  Turbines  and  Superheated  Steam. 
The  Water-tube  Boiler  Question  in  the  German  Navy.  Causes 
of  Heating  in  Metal  Bearings. 

September.  Electrical  Deck  Planer.  Illustrated.  Marine 
Boiler  Explosions.  Benedict  Nickel  Seamless  Tubing.  Illus- 
trated. Report  an  Steam  Engines  and  Boilers.  The  Pendulum 
Propeller.  Circulating  Condensing  Water  Without  a  Pump. 
The  New  Turbine  Steamer  King  Edward,  Illustrated.  Liquid 
Fuel  Aboard  Ships. 
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SPECIAL  NOTICE. 


NAVAL  INSTITUTE  PRIZE  ESSAY,  1901. 


A  prize  of  one  hundred  dollars,  with  a  gold  medal,  is  offered  by  the 
Naval  Inttitate  for  the  best  essay  presented  on  any  subject  pertaining 
to  the  naval  profession,  subject  to  the  following  rules: 

I.  The  award  for  the  prise  shall  be  made  by  the  Board  of  Control, 
voting  by  ballot  and  without  knowledge  of  the  names  of  the  competitors. 

a.  Each  competitor  to  send  his  essay  in  a  sealed  envelope  to  the  Sec- 
retary and  Treasurer  on  or  before  January  z,  1902.  The  name  of  the  writer 
shall  not  be  given  in  this  envelope,  but  instead  thereof  a  motto.  Accom- 
panying the  essay  a  separate  sealed  envelope  will  be  sent  to  the  Secretary 
and  Treasurer,  with  the  motto  on  the  outside  and  writer's  name  and 
motto  inside  This  envelope  is  not  to  be  opened  until  after  the  decision 
of  the  Board. 

3.  The  successful  essay  to  be  published  in  the  Proceedings  of  the  In- 
stitute; and  the  essays  of  other  competitors,  receiving  honorable  mention, 
to  be  published  also,  at  the  discretion  of  the  Board  of  Control;  and  no 
change  shall  be  made  in  the  text  of  any  competitive  essay,  published  in 
the  Proceedings  of  the  Institute,  after  it  leaves  the  hands  of  the  Board. 

4.  Any  essay  not  having  received  honorable  mention,  may  be  pub- 
lished also,  at  the  discretion  of  the  Board  of  Control,  but  only  with  the 
consent  of  the  author. 

5.  The  essay  is  limited  to  fifty  (50)  printed  pages  of  the  Proceedings  of 
the  Institute. 

6.  All  essays  submitted  must  be  either  type-written  or  copied  in  a 
clear  and  legible  hand. 

7.  The  successful  competitor  will  be  made  a  Life  Member  of  the  Insti- 
tute. If  the  essayist  second  in  order  of  merit  receive  "  Honorable  Men- 
tion," he  will  also  be  made  a  life  member. 

8.  In  the  event  of  the  Prize  being  awarded  to  the  winner  of  a  previous 
year,  a  gold  clasp,  suitably  engraved,  will  be  given  in  lieu  of  a  gold 
medal. 

By  direction  of  the  Board  of  Control. 

L.  S.  Van  Duzer, 
Lieut.,  U.  S.  N.,  Secretary  and  Treasurer. 
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The  Coast  is  Warfare.     {^Centinued  from  Na.  ^.\     By  Lioiua- 
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THE  COAST  IN  WARFARE. 
By  LiEuTENAMT-CoMMANDER  J  AMES  H.  Sears,  U.  S.  Navy. 


PART  XL 

(Cmttinwd  from  No.  pp j 

One  tendency  to-day  in  naval  construction  is  in  the  direction 
of  armor-clad  vessels  of  extreme  size  and  great  power,  and  in 
^  this  respect,  as  in  others  pertaining  to  ship  construction,  nations 
appear  to  follow  one  another.  It  is  evident  that  the  offensive 
power  of  a  vessel  is  or  should  be  the  first  consideration  with 
naval  architects,  and  when  that  is  provided  for,  then  it  is  proper 
to  cover  that  power  with  protection.  In  some  vessels  the 
armor  protection  takes  the  form  of  a  belt  calculated  to  pro- 
tect the  flotation  of  the  vessel*  or  in  other  words,  the  gun 
carriage  in  combination  with  a  protective  deck.  In  others, 
the  guns  are  grouped  in  citadels,  and  the  belt  is  only  of  partial 
extent,  or  entirely  absent;  again,  turrets  are  used  to  cover 
the  guns  in  combination  with  other  protection  to  the  vessel. 

Cs  the  exposed  hull  is  entirely  covered  with  a  moderate 
of  armor.  Frequently  the  flotability  is  further  pro- 
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teoed  by  *n  absorbent  fifln^  matter 
AwntOff*  viore  or  less  ntmetoos,  and  with 
bottoms,  wUA  stB  fHiber  add  to  the  security,  the  Ttssds  i 
bdag  <o«ipromise».  The  problem  coa&vnitii^  the  di 
or  aniiitect  is  indttenninate.  It  wonld  be  siiE^  n 
easy  for  bnn  to  design  a  ye&scl  embodjring  in  a  high  degree 
ibcr  of  the  quaHfications  imposed  upon  }t*v^,  bctt  tt 
offensive  with  tbe  nuucnntiiii  defensive  are  sonevht 
antagonistic  qualities,  and  ibe  different  ways  in  which  the  soil 
tioo  erf  the  problem  is  worked  out  have  produced  the  rvjiu 
melts  to  be  observed  in  the  heterogeneotis  make-t^  ot  modet 
fleets.  The  monitor  tjpe  and  tbe  **  New  IronsideSv"  contefl 
porary  types,  furnish  one  illustration  of  the  developiaent,  i 
that  date  in  either  direction,  of  complete  armor  protection 
To-day  the  monitor  tj-pe  and  that  of  the  Dupuy  de  Lome,  pel 
haps,  are  at  cither  end  of  the  scale.  The  questioa  oi  tk 
Tciativc  offensive  power  of  either  type  in  eng^aging^  with  hfl 
defenses  was  settled  beyond  ail  dispute  in  the  -Civil  War,  fq 
when  the  Ironsides  turned  her  broadside  on  any  sin|fle  wot 
with  which  she  was  engaged  before  Charleston  she  competed  d 
gunners  to  seek  shelter.  Three  shells  in  the  air  at  one  instai 
were  incomparably  more  effective  than  the  slow  practice  of  ill 
turrets. 

In  a  discussion  in  the  United  States  Naval  Institute  in  187 
two  of!icers  who  were  present  in  Charleston  stated  that  in  til 
various  attacks  of  the  ironclad  squadron  upon  the  earth  aa 
sandworks.  that  the  New  Ironsides  with  her  broadside,  whic 
was  composed  of  seven  ii-inch  guns  and  one  200-pdr,  Farrol 
rifle,  could  silence  Wagner  or  Gregg  with  comparative  ease 
whereas,  when  those  works  were  engaged  by  several  monitort 
uniting  an  equal  or  greater  number  of  equal  ^ns,  the  weigB 
of  metal  being  in  excess,  the  batteries  were  not  only  not  silence 
but  briskly  returned  the  fire  of  the  monitors.  It  was  furthe 
stated  that  often  the  monitors  upon  withdrawal  would  be  Ti 
placed  by  the  New  Ironsides  with  the  result  of  securing  & 
in  the  batteries. 

The  monitor  type  pure  and  simple,  which  needs  no  des" 
tlon,  might  safely  contend  with  the  horizontal  fire  from  lo 
placed  batteries;  its  passive  defensive  properties  are  a  maxima: 
except  that  the  muzzles  and  chases  of  the  guns  are   liable 
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serious  injury  from  small  projectiles,  even  to  disablement;  but 
against  properly  designed  and  dispersed  fortifications  the  oflfen- 
sive  powers  are  a  minimdm.  It  is  generally  recognized  that 
the  most  efficient  way  of  attacking  earthworks  is  by  a  great 
volume  of  fire,  which  can  be  obtained  only  by  the  use  of  a 
iarge  number  of  moderate  sized  rapid-fire  guns. 

At  Alexandria,  the  effective  work  was  done  by  projectiles 
reaching  the  embrasures  of  casemates  or  the  guns  themselves  en 
barbette,  and  by  the  use  of  a  rapid  fire  the  chances  for  such 
hits  are  greatly  enhanced.  The  addition  of  a  rapid-fire  arma- 
ment to  monitors  without  adequate  protection  only  exposes 
them  to  destruction  from  the  same  character  of  fire  from  shore, 
where  no  limits  are  placed  on  the  number  or  disposition  of  the 
rapid-fire  guns.  As  they  can  be  given  mobility  with  almost 
complete  invisibility,  and  firing  from  a  fixed  point  %vith  known 
ranges  at  large  targets,  no  comparison  seems  necessary  con- 
cerning the  effectiveness  of  fire.  The  monitor  type  is  quite 
a^  vulnerable  to  plunging  fire  as  other  types,  and  mort 
exposed  to  it  from  the  low  freeboard  characteristic  of  the  type. 

The  completely  armored  vessel  can  engage  fortifications  only 
by  exposing  its  broadside.  The  dispersion  of  the  armor  reduces 
its  thickness  until  it  is  entirely  exposed  to  rupture  by  smaller 
projectiles  than  would  be  effective  against  monitors.  Such  a 
vessel  is  also  liable  to  many  dangerous  hits  through  the  numer- 
ous ports  by  the  rapid-fire  armament.  In  other  respects  these 
vessels  offer  the  most  complete  protection  to  the  crew  against 
the  smaller  rapid-fire  guns  on  shore.  Vessels  engaging  one  an- 
other do  so  on  equal  terms,  and  it  is,  generally  speaking, 
historically  correct  that  victories  were  not  won  by  sinking 
vessels.  They  were  overcome  or  dispersed  through  the  loss  of 
their  fighting  efficiency.  To-day,  the  vessels  with  the  least 
efficiency  against  modern  coast  works  are  perhaps  the  best 
protected  against  such  works,  while  those  best  fitted  to  cope 
with  such  works  in  gun  efficiency  are  the  most  exposed  to  the 
loss  of  that  efficiency. 


A  question  of  great  importance  intimately  associated  with 
that  of  coast  defense  generally,  is  that  concerning  so-called 
coast-defense  vessels.  It  is  possible  that  there  exists  a  confusion 
in  the  popular  mind  as  to  what  is  meant  by  the  term  coast-defense 
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vessd.    The  term  is  used   indifferently  at  times  as   denot 
vessels  of  various  types,  and  intended  for  widely  different  ends 
the  central  idea,  however,  being  generally  well  understood.     If| 
there  be  misconception  and  confusion  in  the  one  respect,  it  is 
otherwise  commonly  agreed  that  a  coast-defense  vessel  is  a 
vessel  whose  scene  of  operations  in  a  maritime  war  is  confined 
and  restricted  to  the  coast  of  the  nation  to  which  it  belongs. 
Such  a  vessel  is  forbidden  for  one  reason  or  another  to  take  part 
in  any  of  the  naval  operations  which  have  for  their  theatre  the 
open  sea  or  the  enemy's  coast,  if  distant. 

In  the  same  sense  that  harbor  defenses  or  fixed  defenses  are 
spoken  of  as  coast  defenses,  harbor-defense  vessels  are  occa- 
sionally referred  to  as  coast-defense  vessels.  The  error  is  not 
frequently  made,  but  it  is  well  to  draw  the  distinction.  Harbor- 
defense  vessels  are,  of  course,  those  whose  actions  are  still 
more  restricted,  as  they  are  assumed  to  find  their  field  ol 
action  in  actual  participation  in  the  defense  of  a  particular 
harbor.  Coast-defense  vessels  may  be  harbor-defense  vessels, 
narrowly  speaking,  upon  occasion,  but  harbor-defense  vessels 
are  intended  solely  to  fill  a  gap  in  the  other  defenses  provided 
for  a  particular  location,  or  themselves  to  form  the  entire! 
defense  of  the  locality. 

A  battleship  is  understood  to  be  a  large  ship  containing 
within  its  displacement  all  the  current  approved  means  of 
offense  and  defense,  self-sustaining  at  all  points,  capable  of 
making  any  part  of  the  world  its  scene  of  operations,  of  con- 
tending with  any  and  all  comers  in  a  fair  fight  by  itself  or  in 
combination  with  others  of  equal  terms,  as  a  unit  of  the  fleet 
or  squadron  to  which  it  is  attached.  A  coast-defense  vessel 
is  one  in  which  certain  qualities  may  have  been  sacrificed  to 
the  end  that  others  may  be  enhanced,  in  order  that  some  un- 
doubted superiority  in  one  or  more  details  may  result  so  that 
it  may  have  the  advantage  at  the  point  of  contact  with  the 
enemy's  vessels  upon  and  under  the  threat  of  attack  upon  the 
coast,  be  it  in  some  mode  of  attack  or  in  equalizing,  in  itselt, 
a  discrepancy  in  numbers.  If  certain  qualities  have  been  sacri-  ■ 
ficed  without  this  corresponding  material  gain  in  power,  the 
coast-defense  vessel  instead  of  being  in  her  sphere  something 
more  useful  than  a  battleship,  becomes  something  considerably 
less  valuable  than  a  battleship  under  such  circumstances.     No] 
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reference  is  here  made  to  depot  or  station  vessels,  to  gunboats, 
lorpedo  gunboats,  rams,  torpedo-boats,  nor  to  other  types 
ifhich  may  be  restricted  in  their  use  to  the  actual  defense  of  the 
ioast.  While  being  coast-defense  vessels,  they  are,  properly 
ipeaking,  coast-defense  rams,  coast  defenders,  or  gunboats,  etc. 
[f,  by  a  naval  policy,  sea-keeping  or  sea-going  battleships  are 
restricted  in  their  radius  or  field  of  operations  to  the  waters  of 
je  httoral,  or  are  compelled  to  assume  that  theatre  by  the 
)Ower  or  strategy  of  the  enemy  operating  as  a  homogeneous 
leet  in  their  coast  waters,  it  must  not  be  assumed  that  they  fill 
le  idea  of  coast-defense  vessels  in  the  restricted  sense.  If  the 
ival  policy  directs  the  dissemination  of  its  battle  force  along 
lections  of  the  coast  or  in  particular  harbors  they  would  then, 
the  sense  assumed  for  the  term,  be  coast  or  harbor-defense 
ressels  without  the  sacrifice  in  one  direction  and  consequent 
in  in  another,  as  before  stated. 

The  fallacy  underlying  the  policy  which  admits  of  the  dis- 
jersion  or  the  localizing  of  the  naval  forces,  except  in  the  pos- 
lible  case  of  vessels  replacing  or  standing  for  floating  fortifica- 
tions, has  been  before  exposed.  The  mere  contemplation  of 
the  subject  from  the  point  of  view  of  the  numbers  required  to 
superior  at  any  possible  point  of  contact,  or  to  make  any 
ihow  of  superiority,  should  be  sufficient.  This  argument  of 
course  applies  to  an  assumed  case  where  the  naval  policy  might 
>e  committed  to  such  a  disposal  of  its  entire  fleet.  The  general 
reasons  for  or  against  the  building  of  special  types  of  vessels 
for  coast  defense  are  presented  to  us  at  this  day  in  a  more 
limited  sense.  It  is  a  question  as  to  whether  maritime  nations 
)f  wealth  and  power  sufficient  to  enable  them  to  maintain 
Extensive  naval  forces,  should  devote  any  portion  of  the  funds 
voted  for  the  maintenance  of  naval  power  to  the  early  building 
of  such  types  of  vessels.  Generally,  when  the  policy  of  naval 
powers  is  considered  by  the  light  of  their  actual  building  policy 
of  to-day,  it  may  be  stated  that  the  answer  to  the  question  is 
in  the  negative.  The  policy  of  building  such  vessels  is  receiv- 
ing and  has  received  a  great  deal  of  attention.  To  illustrate 
the  conflicting  views,  and  to  exhibit  the  wide  divergence  of 
opinions  which  exist,  some  quotations  are  introduced,  all  of 
which  are  entitled  to  respect,  some  being  radical  on  either  side 
of  the  question,  while  others  seek  a  medium  ground  of  argu- 
ment. 


6S4 


THE   COAST   IN   WARFARE. 


"To  build  specially  for  C,  D.  is  perhaps  not  congenial 
to  the  feeling  of  the  country.  We  aim  at  a  maritime  supremacy. 
It  is  assured  that  in  case  of  war  we  shall  best  defend  ourselves 
by  taking^  the  ofTensive.  hooking,  however,  to  the  difficulty 
of  maintaining  an  eflFective  blockade  under  rnodcrn  conditions, 
it  is  a  question  whether  the  country  would  approve  that  it 
should  be  left  at  any  time  entirely  without  the  protection  of 
the  fleet.  Until  quite  recently  it  was  an  axiom  that  we  should 
always  have  a  force  at  hand  strong  enough  to  command  the 
Channel.  If  this  view  were  acceptable,  it  might  be  desirable 
to  build  a  few  vessels  of  a  type  which  would  be  effective  for 
coast  defense  though  not  adapted  to  a  wide  range  of  opera- 
tions,"    (Lord  Brassey,  1S92.) 

"  The  best  coast  defense  is  a  fleet  of  specially  constructed 
ironclads,  capable  of  going  to  sea  in  any  weather  along  a  coast. 
Each  harbor  should  have  its  flotilla  of  torpedo-boats.  These 
coast-defense  vessels  should  have  a  great  battery  power,  draw 
little  water,  have  good  speed,  and  be  unsinkable.  They  need 
not  be  strongly  manned,  .  »  .  They  should  be  accompanied  by 
lookout  vessels.  The  four  ships  of  the  Trehouart  type  seem 
to  meet  the  requirements  of  a  coast-defense  service,  displace- 
ment 8590  tons,  two  30  cm.  guns,  a  powerful  armament,  speed 
17  kn.  Improved  monitors  might  be  extremely  efifective  for 
defensive  service  in  the  English  Channel.  Rams  should  find 
a  place  in  the  shipbuilding  programme  for  the  British  Navy. 
In  our  large  fleet  no  type  should  be  omitted.  We  want  ships 
of  the  Polyphemus  type,  but  less  complicated  and  less  costly 
construction."     (Admiral  Penhoat.) 

Captain  Eardley  Wilmot,  after  discussing  at  some  length  the 
question  of  coast-defense  by  vessels  of  an  especial  type  and 
giving  his  views  as  to  the  most  efficient  defense  in  which  he 
places  the  navy  above  all  other  means,  and  instances  several 
well-known  cases  where  the  navy  operating  at  a  distance  has 
put  aside  all  chances  of  attack  on  the  coast*  says:  "Tacit 
acquiesence  in  a  view  which  apparently  contemplates  an  enemy 
roaming  over  the  seas  without  let  or  hindrance;  on  his  appear- 
ance in  force  without  warning  on  any  part  of  our  coast,  seems 
to  have  led  to  the  construction  of  vessels  with  a  restricted 
radius  of  operation  and  incapable  of  service  in  distant  water*. 
The  desire  to  have  within  sight,  as  it  were,  a  portion  of  the 
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leet  becomes  at  tirnw  exceedingly  strong."  He  says  again; 
In  thus  dealing  generally  with  the  question,  I  by  no  means 
)redude  the  possibihty  of  raids  by  single  vessels  that  might 
Escape  the  most  complete  system  of  blockade.  At  no  time  has 
been  possible  to  prevent  such  attacks  by  an  enterprising 
lemy,  and  there  is  perhaps  greater  opportunity  for  them  with 
iteam  than  before.  Under  such  conditions  special  vessels  lor 
coast-defense  service  have  some  justification,  and  con6dencc  is 
laintained  wherever  the  rest  of  the  fleet  is  employed.  The 
/eak  point  of  the  principle  is  that  the  best  coast-defense  vessel 
a  first-class  battleship,  especially  for  an  island,  subjected  at 
lost  periods  of  the  year  to  weather  that  is  not  favorable  to 
my  but  the  most  seaworthy  craft." 

In  commenting  on  the  policy  of  protecting  fixed  points  by 
ixed  forces.  Admiral  Colomb  says:  "If  fragmentary  local  pro- 
tction  be  a  sound  military  principle  of  imperial  defense,  but 
short  step  leads  to  localizing  naval  defense  either  by  acts  of 
larliament  or,  still  more  surely,  by  war  vessels  incapable  of 
bkeeping  the  sea.     Already  there  are  distinct  proofs  of  Naval 
kColonial  defense — to  say  nothing  of  home-theories  developing 
local  proclivities.     I  observe  so  eminent  authority  as  Sir  W. 
IJervots  recommending,  for  example,  South  Australia  to  expend 
)some  £150,000  a  year  of  revenue  on  a  three  masted  ironclad  for 
purposes  of  local  defense.    She  is  not  to  be  a  regular  seagoing 
ship,  but  is  to  be  fit  to  go  a  certain  distance  equivalent  to  that 
between  Lisbon  and  the  Azores."    Sir  W,  Jervois  thus  officially 
speaks  of  the  duties  of  the  Royal  Navy  in  Australian  waters: 
"  The  Imperial  Squadron,  small  and  composed  of  wooden  ves- 
sels, being  charged  with  visiting  the  islands  of  the  South  Sea, 
with  the  defense  of  the  Fiji  Islands,  New  Zealand,  and  all  the 
Australian  colonies,  the  chance  is  but  small  of  its  being  available 
for  the  special  defense  of  any  one  colony  or  any  particular 
portion  of  the  coast.     We  have  here  a  clear  illustration  of  the 
imperial   programme   for  maintaining  economically  our  naval 
supremacy.     We  annex  Fiji,  being  a  position  of  great  strategic 
importance,  a  necessary  point  at  which  to  store  coal  and  naval 
supplies,  and  as  soon  as  we  have  got  it,  it  simply  becomes  a 
burden  to  our  fleet,  .  .  .  We  took  the  point  as  a  means  of 
strengthening  our  naval  position   and  our  arrangements  are 
such  that  we  must  weaken  our  naval  position  to  defend  the 
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point.  .  ,  ,  The  principle  of  localizing  the  action  of  a  naval  fc 
by  ships  that  cannot  keep  the  sea  ...  to  my  mind  contains 
germs  of  creeping  naval  paralysis,  which  if  not  checked  will 
prostrate  and  destroy  our  supremacy  of  the  sea." 

Vice- Admiral  Colomb,  R.  N.,  recognized  a  distinction  be- 
tween a  greater  or  a  lesser  naval  power,  as  follows;  '*  The 
error  we  have  fallen  into  arises,  I  believe,  from  forgetting 
that  the  strategy  of  the  naval  power  in  command  of  the  sea  is 
necessarily  diverse  from  that  of  the  naval  power  which  cannot 
hope  to  have  it.  France,  in  building  coast-defense  ironclads 
and  stationing  them  at  her  great  war  ports,  is  pursuing  a  policy 
which  can  be  supported  by  sound  reasoning.  Each  of  these 
ships  Is,  in  her  place,  the  equivalent  of  a  seagoing  ironclad,  and 
would  compel  the  enemy,  if  he  determined  to  blockade^  to 
appear  off  the  port  with  a  seagoing  ironclad  for  every  coast- 
defense  ironclad  within  it,  or  to  suflEer  the  chances  of  a  reverse. 
But  the  superior  navy  cannot  logically  contemplate  or  prepare 
for  any  other  position  than  that  of  the  superior  navy.  If  she 
does,  every  pound  she  spends  on  that  assumption  is  so  much 
subtracted  from  her  own  power,  so  much  deliberately  spent  in 
encouraging  inferior  naval  powers  to  hope,"  Should  France 
really  adopt  this  view  there  is  no  doubt  that  the  periodical 
anxiety  which  England  undergoes  in  contemplating  the  material 
growth  of  French  naval  power  would  be  considerably  eased. 

Admiral  Colomb  with  consummate  ability  frequently  advo- 
cated a  compact  naval  force  for  even  the  inferior  naval  power. 
His  flanking  fleet,  though  inferior,  as  a  means  of  defense,  is 
frequently  insisted  upon  in  his  writing.  The  case  of  the  in- 
ferior German  fleet  in  the  Jahde  is  one  in  point  which  he 
beautifully  used  to  emphasize  his  position. 

He  saysr  "They  (the  French)  dared  not  undertake  the  light 
business  of  the  simple  bombardment  of  a  coast  town  (Colberg) 
because  there  was  the  neighborhood,  700  miles  oflFf  of  a  German 
inferior  fleet."  Assuming  that  the  cause  is  rightly  given,  it 
appears  that  if  the  vessels  of  the  compact  inferior  fleet  had 
been  disseminated  among  the  various  ports,  the  cause  resulting 
in  the  saving  of  the  coast  would  not  have  existed.  When 
Admiral  Colomb  considers  that  the  command  of  the  sea  may  be 
called  in  question,  that  the  maritime  war  may  be  brought  near 
the  shores  of  Great  Britain,  he  falls  back  upon  the  fleet  con- 
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centrated  in  the  Downs.  At  such  a  time  it  would  no  doubt  be 
gratifying  for  the  English  to  know  that  the  French  vessels  were 
carefully  distributed  around  the  coast.  Frotn  the  Downs,  his 
fleet  would  seriously  impede  any  concentration  or  combination 
against  it.  The  w^eaker  naval  power  would  need  the  greater 
L  assistance  from  fortifications ,  and  fortifications  would  certainly 
L  gain  by  the  presence  of  floating  delenses,  but  would  the  inferior 
^ygain  by  dividing  her  already  weak  navat  forces?  Would  she  not 
^Tthen  have  buried  her  last  hope  of  restoring  a  resemblance  of 
equality  in  case  she  had  provided  beforehand  by  such  a  naval 
policy  for  such  a  division?  For  all  powers  less  in  naval 
strength  than  Great  Britain,  the  naval  building  policy,  accord- 
ingly, must  be  based  upon  a  double-headed  strategy.  They 
would  build  against  England,  and  they  must  build  against 
powers  lower  in  the  scale  than  themselves.  The  task  is  indeed 
great  for  the  intermediate  powers.  It  is  undeniably  true,  and 
beyond  all  contradiction,  that  the  strategical  considerations 
governing  the  actions  of  stronger  or  weaker  fleets  differ  widely, 
but  it  is  permitted  to  any  one  to  doubt  that  the  nation  con- 
templating the  possibility  that  compels  it  in  turn  to  adopt 
either  course  of  procedure  should  pursue  a  building  policy 
diflFerent  in  each  case.  This  is  apart  from  the  consideration 
of  the  effect  geographical  location,  political  aspirations,  and 
the  configuration  of  the  coastline  should  have  upon  such  a 
policy. 

In  the  days  of  sailing  fleets,  types  were  few.  There  were  not 
wanting,  even  then,  advocates  for  especial  types  of  vessels  to 
be  used  in  operations  on  the  coastline.  But  generally,  these 
types  were  demanded  for  offensive  action,  rather  than  for  coast 
defense.  Little  is  heard  of  arguments  in  favor  of  building 
coast  defenders.  When,  in  war,  vessels  were  found  acting  in 
such  a  capacity,  it  was  because  no  other  role  was  possible  to 
them.  The  action  of  the  English  fleets  throughout  the  Napo- 
leonic wars  before  the  enemy's  ports  was  not  offensive  as 
against  the  coast.  Their  objective  generally  had  nothing  to 
do  with  any  offensive  action  against  the  coastline.  It  was 
simply  and  always  the  organized  sea  force  that  they  were  after, 
while  that  force  existed.  There  was  no  demand,  from  the 
nature  of  things,  for  vessels  other  than  lookouts  and  battleships 
that  were  suited  to  the  ends  in  view.    The  inferior  naval  forces 
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of  the  continental  powers  were  soraetiines  forced  into  the  posi- 
tion  of  mere  coast  defenders  in  the  narrow  sense  of  the  word. 
In  the  highest  sense,  the  English  ships  were  coast  defenders. 
As  before  stated,  it  was  the  power  inferior  in  naval  force  that 
was  obliged  to  resort  to  their  use,  and  the  operations  where 
they  make  their  appearance  follow  the  usual  course  and  result 
in  the  defeat  of  the  inferior  force.  The  coast-defense  vessels 
or  gunboats  of  the  Danes,  about  which  a  great  deal  is  heard, 
found  their  successes  in  attacking  commerce  passing  by  the 
shores  of  their  country,  or  in  surprising  solitary  vessels  of  war. 
Defeat  was  their  portion  when  under  the  guns  of  Copenhagen. 

In  the  Civil  War,  such  actions  were  more  frequent  than  any 
others,  and  vessels  of  especial  types,  frequently  very  defective, 
were  pitted  often  against  one  another.  The  conspicuous 
instance  of  success  to  the  coast  defender  was  the  case  of  the 
Merrimac  before  the  appearance  of  the  Monitor.  In  that  in- 
stance the  Merrimac  possessed  an  overwhelming  superiority 
over  her  enemies.  She  brought  to  the  action  a  perfect  defense, 
behind  which  was  developed  a  maximum  of  offense  in  her  guns 
and  ram,  as  compared  to  her  enemy's  wooden  frigates.  The 
monitors  never  appear  during  the  war  as  a  present  factor  in 
coast  defenses.  Their  action  was  on  the  first  line  of  defense  in 
every  case  where  they  were  employed.  Perhaps  a  fine  distinc- 
tion can  here  be  drawn  between  the  offensive  and  defensive 
actions  of  vessels  such  as  the  monitors.  As  rapidly  as  they 
could  be  built  they  were  sent  to  the  Southern  seaboard.  There 
they  fulfilled  in  the  completest  manner  imaginable  the  duties  of 
coast  defenders,  but  not  in  the  sense  of  the  old  line  of  battleships 
and  frigates.  They  did  nob  generally  watch  off  the  ports,  wait- 
ing and  anticipating  the  exit  of  vessels,  but  put  themselves  in 
direct  competition  with  coast  defenses  and  endeavored  to  strike 
directly  at  the  enemy.  While  their  object  was  not  avowedly 
the  protection  of  the  northern  coastline,  it  was  that  object 
which  they,  in  connection  with  the  main  body  of  the  Northern 
fleets,  fully  accomplished.  It  was  not  popularly  recognized  at 
the  time  just  what  they  were  doing;  tBey  were  supposed  to  be 
acting  on  the  offensive  exclusively,  and  in  doing  so  neglecti 
the  duty  of  giiarding  the  ports  of  the  North. 

The  President  and  Navy   Department   were   besieged  wit 
petitions  and  claims  that  some  of  these  vessels,  as  rapidly  as 
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they  were  finished,  should  be  detailed  [or  the  protection  o£  the 
ports  of  the  North.  It  is  well  to  remember  that  no  vessel  or 
vessels  of  the  Confederate  service  during  that  conflict  had  any 
serious  influence  upon  the  course  of  the  conflict  in  the  waters 
they  were  especially  charged  with  protecting,  nor  did  anything 
occur  during  the  war  to  show  that  our  vessels  were  not  in  their 
proper  positions  as  before  stated.  These  requests,  made  as 
they  were  over  the  names  of  men  prominent  in  official  life,  must 
have  caused  a  serious  embarrassment  to  those  charged  with 
directing  the  naval  policy  of  the  government 

The  Governor  of  New  York  State  writes  as  follows:  "The 
subject  is  of  the  greatest  importance,  and  I  therefore  feel  it 
my  duty  to  renew  my  request,  and  to  make  it  directly  to  you, 
not  because  the  Navy  Department  has  shown  an  indisposition 
to  act,  but  because  of  the  importance  of  the  measure  to  the 
interests  of  the  city  and  state  of  New  York  and  the  country, 
that  if  the  abilities  of  the  Navy  Department  will  not  permit  a 
compliance,  your  excellency  will  direct  that  provision  be  other- 
wise made  to  meet  this  important  necessity.  What  I  desire  is 
that  an  armed  ironclad  steamer  be  sent  to  New  York  to  defend 
its  harbor,  and  that  the  necessary  order  to  that  end  be  given  by 
you.  The  people  of  New  York  are  alarmed  already,  but  they 
would  be  much  more  so  if  the  defenseless  condition  of  the  city 
was  more  fully  know  to  them."  Secretary  Welles  had  written 
that  "  The  steamer  referred  to  was  probably  the  New  Ironsides, 
now  at  Philadelphia,  where  her  presence  is  most  earnestly 
requested  by  Governor  Curtin.  The  Galena  and  Monitor  arc 
yarding  the  entrance  to  the  James  River  in  anticipation  of  the 
Merrimac  No.  2.  Under  these  circumstances  it  would  seem  to 
be  impossible  to  comply  with  your  request," 

The  Board  of  Trade  of  Boston,  in  a  memorial  to  the  Navy 
Department,  after  recapitulating  the  defenseless  condition  of 
Boston,  only  153  guns  being  mounted,  and  the  vulnerability  of 
Boston  to  an  ironclad  by  Broad  Sound,  said :  "  In  view  of  the 
foregoing  facts,  we  beg  respectfully  to  suggest  that  the  new 
ironclad  steamer  Nahant  (of  the  Monitor  class),  now  nearly 
completed  by  Mr  Loring,  be  allowed  to  remain  in  this  harbor 
for  its  defense,  at  least  until  the  necessary  guns  are  placed  in 
the  several  fortifications  of  the  harbor  and  the  pirate  Alabama 
had  been  either  captured  or  destroyed,  provided  that  such  dis- 
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posal  of  the  Nahant  be,  in  any  reasonable  degree,  compatible 
with  the  immediate  or  more  important  requirements  of  some 
other  branch  of  the  public  service." 

The  Marine  Society  of  Boston  followed  with  a  similar  petitioiL 
Many  French  officers  of  rank,  writers  on  naval  matters,  dis- 
play a  marked  affection  for  coast-defense  vessels,  gardes-cotes, 
but  it  is  to  be  noticed  that  the  particular  qualities  they  admire 
in  gardes-cotes  are  those  which  make  them  very  desirable  for 
the  guerre-des-cotes  on  some  other  coast.  One  of  them  de- 
plores the  lack  of  such  vessels  during  the  war  of  1870,  With 
them  the  courses  of  the  Jahde.  the  Elbe,  and  the  Weser  might 
have  become  the  scene  of  some  very  interesting  operation*. 
It  is  to  be  noticed  further  that  all,  or  nearly  all,  of  the  examples 
to  which  they  appeal  to  support  their  belief  in  such  vessels  are 
drawn  from  offensive  actions,  such  as  the  actions  of  the  Allied 
flotillas  in  the  Sea  of  Azof  in  1855;  those  of  the  Mississippi  and 
Red  River  flotillas,  and  others;  while  for  their  utility  in  coast 
defense  the  arguments  are  largely  theoretical.  Other  names 
frequently  given  to  the  garde-cotes,  flotte  de  siege,  garde-cote 
or  garde-cotes — offensives,  are  indicative  of  the  uses  to  whii 
they  are  to  be  put. 

Admiral  Farragut,  at  Mobile  Bay,  waited  for  the  monitors 
before  making  his  attack.  Admiral  Sir  Charles  Napier  delayed 
his  operations  in  the  Baltic  waiting  for  especial  vessels.  In 
our  service,  the  vessels  of  especial  types  for  coast  service  are 
monitors,  torpedo  vessels,  and  rams.  Certain  qualities  have 
been  sacrificed  in  these  monitors,  while  others  as  certainly  have 
been  enhanced.  They  are  intended  for  coast  service  and  should 
be  and  are  classed  as  coast-defense  vessels.  I  have  heard  no 
opinion  that  they  are  fitted  for  war  in  the  open.  They  need 
no  description,  but  it  may  not  be  out  of  place  to  enumerate 
some  of  their  powers  and  limitations.  Their  merits  are  the 
steady  gun  platform  in  smooth  water;  the  insignificant  com- 
parative target;  the  ideal  of  protection;  the  defense  against 
ramming  in  those  having  an  overhang,  and  it  is  rightly  coO' 
tended  that  without  the  overhang  they  are  not  monitors  in 
the  original  sense;  the  nearly  all-around  fire;  the  flat  floor;  and 
the  shallow  draft.  In  the  monitor  type  as  at  present  under- 
stood, the  faults  may  be  stated  to  be,  the  exposure  of  the  long 
chases  of  the  guns  to  injury;  the  low  command  of  the  guns; 
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be  small  number  of  guns;  the  exposure  of  the  under-water 
compartments  owing  to  the  fact  that  there  is  the  single  deck 
over  them;  and  without  the  overhang,  the  liability  equally  with 
other  vessels  to  ramming  attacks;  and  as  the  freeboard  becomes 
greater,  their  still  further  exposure.  It  will  be  observed  that 
without  the  overhang,  with  the  longer  guns  and  with  the  greater 
freeboard,  many  of  the  essential  saving  principles  of  the  old  mon- 
itors are  wanting.  Speed  not  being  desired  perhaps,  another 
thing  can  be  set  down  to  their  credit,  that  of  much  less  cost 
than  a  battleship  of  the  same  displacement.  Putting  aside  the 
question  of  their  usefulness  in  the  Civil  War  oflFensively  on  the 
Southern  coasts,  it  may  he  that  their  sphere  would  be  found  in 
oflfensive  operations  on  the  coasts  contiguous  with  or  adjacent 
to  our  own.  They  could  operate  in  such  waters  as  the  Golden 
Gate,  the  Mississippi,  the  Oiesapcake,  the  Delaware,  and  Long 
Island  Sound,  where  the  problem  of  local  defense  by  fixed 
defenses  is  perhaps  somewhat  indeterminate,  and  lastly,  they 
could  take  their  place  in  harbor  defense  either  as  resisting  an 
attack  or  in  attempts  to  break  the  blockade. 

It  is  possible,  as  is  often  suggested,  that  the  presence  of 
only  a  few  of  them  might  allay  the  feeling  of  anxiety  in  those 
who  demand  a  local  naval  defense.  Great  stress  is  laid  upon 
their  shallow  draft  combined  with  their  long  range  ordnance, 
which  will  enable  them  from  a  position  of  comparative  safety 
to  keep  up  a  damaging  fire  upon  an  adversary.  The  monitor 
type,  or  the  type  known  as  the  monitor  type,  while  fulfilling  in 
this  country  the  idea  attached  to  coast-defense  vessels,  is  also 
the  official  embodiment  of  the  harbor-defense  idea.  One  func- 
tion of  harb<w  defense  vessels  is  to  be  fulfilled  (as  before  stated) 
as  an  element  of  defense  in  wide  waters  incapable  of  defense  by 
fixed  defenses.  Another  and  a  similar  function  is  in  the  defense 
m  front  of  open  coast  towns  or  cities  equally  incapable  of  being 
otherwise  efficiently  defended. 

It  is  not  understood  that  it  is  claimed  for  monitors  that  their 
manifest  good  quaUties  under  certain  condhions  would  serve 
them  in  the  general  service  in  the  open  sea.  In  a  seaway  it  is 
not  claimed  that  their  turret  guns  can  be  served  to  windward 
effectively,  which  is  a  limitation  not  placed  on  ordinary  battle- 
ships. Their  guns  may  be  fired,  but  the  target  would  need  be 
very  big  and  very  close.    The  question  as  to  their  superiority 
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over  an  ordinary  battleship  is  so  far  a  matter  not  \ 
experience  but  of  opinion,  but  they  arc  not  fitted  for  the  line 
of  battle.  In  offensive  actions  against  fixed  defenses  they  have 
proved  themselves  to  say  the  least,  inefficient,  though  they  have 
displayed  remarkable  passive  defensive  qualities  in  preserviDg 
their  own  hull  when  under  fire. 

In  the  case  assumed  of  their  use  in  the  Chesapeake  Bay, 
which  was  advocated  at  one  time  as  a  place  requiring  such 
defense,  how  many  of  them  would  be  required  to  prevent  the 
entrance  of  a  war  fleet?  It  is  frankly  admitted  that  the  mootii 
of  the  Chesapeake  is  indefensible  otherwise.  Can  it  be  assumed 
that  one  vessel  of  such  a  type  in  view  of  its  slow  firing  batten', 
or  rather,  weak  intensity  of  fire,  can  be  matched  against  more 
than  two  battleships?  The  floating  battery  may  retire  into 
shallow  water,  but  wherever  it  can  hit  it  can  be  hit,  and  the 
shallow  water  will  not  prevent  torpedoes  from  reaching  her, 
if  she  is  hotly  engaged  with  two  or  more  vessels.  It  has  be«a 
suggested  that  she  might  retire  behind  the  works  at  HaniptM 
Roads,  and  that  no  fleet  would  dare  proceed  up  the  bay  leaving 
two  of  them  in  its  rear?  What  is  the  difference  between  fight- 
ing them  going  in  or  turning  around  and  fighting  them  if  iheif 
approach  from  the  rear? 

Another  point  suspected  before,  but  fully  developed  by  the 
English  manouvres  of  1892,  was  that  the  coast-defense  vessds 
required  the  almost  undivided  attention  of  the  coast-dcfeose 
torpedo-boats  for  their  protection.  The  role  of  torpedo-boats 
is  well  known  now,  and  generally  acknowledged  to  be  principalis 
in  coast  and  harbor  defense.  If  they  are  protecting  fioatiflg 
batteries  they  have  lost  their  character.  It  is  not  inaccurate 
to  state  that  coast-defense  vessels  are  more  exposed  to  torpedd 
attack  than  any  other  class  of  vessel.  The  defense  against  stidb 
an  attack  lies  in  great  mobility  and  an  intense  rapid  fire.  The 
first  of  these  is  not  claimed  in  them  and  the  last  is  totally  absent. 
If  separated  for  any  reason  from  a  base,  their  extremely  limited 
coal-supply  will  be  rapidly  exhausted  through  the  use  (jf 
mobility  forced  upon  them  in  the  presence  of  torpedo-boats 
and  vessels.  At  anchor  or  in  the  vicinity  of  an  enemy,  they 
will  require  all  the  paraphernalia  to  guard  against  torpedo- 
boats^ — nets,  obstructions  and  mines^ — that  are  forced  upon  any 
vessel  so  situated,  and  just  by  so  much  are  the  other  defenses 
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weakened.  As  batteries,  the  defects  and  limitations  of  ships 
are  placed*  upon  them ;  and  as  vessels  there  are  imposed  upon 
them  also  some  of  the  defects  of  batteries  in  the  quest  for  in- 
vulnerability. Unless  accompanied  by  colliers,  the  coal-supply 
of  monitors  generally  is  too  limited  to  admit  of  any  great  radius 
of  ofTensive  action  away  from  their  own  coast  During  the 
Spanish-American  War  two  of  them  accompanied  the  United 
States  squadron  to  Porto  Rico  early  in  May,  and  for  portions 
of  the  distance  they  were  towed  by  other  vessels  in  order  to 
avoid  frequent  coaling,  thus  diminishing  the  speed  of  the  squad- 
ron. The  outward  and  return  runs  were  thus  made  slower,  and 
had  the  Spanish  Admiral  not  been  hampered  on  his  voyage 
from  the  Cape  de  Verde s  by  his  torpedo-destroyers,  which  also 
required  towing,  he  might  have  succeeded  in  reaching  Havana 
while  the  one  squadron  was  at  Hampton  Roads  or  en  route 
soulh,  and  the  other  returning  from  San  Juan.  The  monitors 
were  considered  as  "  very  inefficient "  for  off-shore  or  distant 
work,  due  to  their  inherent  qualities. 

There  is  the  case  of  their  action  as  partaking  in  the  defense 
of  a  fortified  harbor.  It  is  probable  that  from  their  mobility 
they  might  take  positions  of  great  tactical  value,  undoubtedly 
such  positions  will  be  at  different  points  during  the  progress 
of  an  engagement.  It  can  be  imagined,  however,  that  a  skilfull 
enemy  might  use  them  as  a  cover,  two  of  them  might  engage 
one  closely,  thus  paralyzing  the  fire  from  the  works.  Their 
position  will  be  limited  to  supporting  distance  of  the  works, 
otherwise  they  might  be  cut  off;  for  the  same  reason  they  can- 
not follow  the  enemy  where  they  would  sacrifice  the  advantages 
of  their  light  draft.  If  permanent  defenses  are  not  sufficient  to 
deter  or  forbid  an  attack,  one  or  two  floating  batteries  will  not; 
and  in  building  vessels  for  coast  defense,  in  the  narrow  sense, 
there  is  no  doubt  that  the  line  of  battle  is  just  so  much  weak- 
ened. When  all  is  said  for  and  against  them,  there  remains 
the  fact  that  they  may  possess  an  undeniable  value  in 
their  field  of  action.  The  question  is  as  to  the  rela- 
tive prominence  to  be  assigned  them  in  a  naval  policy. 
Torpedo  vessels,  dynamite  vessels,  gunboats,  rams,  and  sub- 
marine vessels  may  be  classed  as  coast-defense  vessels,  in  the 
narrow  sense,  in  addition  to  monitors.  The  submarine  boat, 
the  dynamite  cruiser,  and  submarine  gunboat  may  be  regarded 
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as  varieties  of  the  torpedo-boat,  as  yet  undeveloped,  which  may 
prove  to  possess  what  may  be  the  vital  requisites  for  coast- 
defense  vessels — the  possession  in  themselves  of  an  undoubted 
superiority  over  an  enemy — ^replacing^  with  highly  developed 
powers  in  one  direction  the  ability  everywhere  to  present  greater 
numbers  of  equal  types  to  the  enemy. 

Gunboats  have  found  favor  with  all  nations,  and  fill  a  double 
role.  They  can  be  used  in  shallow  waters  abroad,  or  in  shallow* 
waters  at  home — they  are  an  essential  in  time  of  peace  and 
valuable  adjuncts  in  time  of  war.  In  our  Civil  War  they 
proved  invaluable.  We  have  not  given  ourselves  over  to  the 
policy  of  building  armored  gunboats  as  have  other  nations, 
notably  the  French,  and  there  appear  no  good  reasons  for  doing 
so.  In  coast  attack  a  few  of  them  are  equal  in  g^un  strength 
to  a  large  vessel,  and  possess  greater  mobility,  at  the  same 
time  offering  a  smaller  target.  Concerning  them,  a  distin- 
guished officer.  Sir  George  Elliott,  K.  C.  B.,  has  said:  "There 
can  be  no  doubt  that,  in  future  wars,  shore  batteries  will  have 
so  far  obtained  superiority  over  ships  that  close  engagements 
will  be  avoided  by  the  latter  and  that  bombardment  at  long 
ranges  will  be  resorted  to'  where  it  is  deemed  operative,  in 
which  mode  of  attack  a  flotilla  protected  by  ships  will  bear  a 
conspicuous  part." 

He  holds  that  the  gunboats  would  stand  their  ground  in 
defense  in  shore  or  under  the  protection  of  their  batteries,  and 
should  maintain  their  position  end  on.  They  should  be  stationed 
in  different  ports  ready  to  concentrate,  and  should  be  manned 
by  volunteers.  He  dwells  upon  the  power  of  these  vessels  to 
assume  the  offensive  as  suggested  above  in  flotillas.  "  If  a 
gunboat  flotilla  had  been  sent  with  the  fleet  to  Cronstadt  (re- 
ferring to  the  first  expedition  to  the  Baltic  during  the  Crimean 
War)  the  north  passage  of  that  island  might  have  been  cleared 
of  obstructions,  and  a  sufficient  force  have  gone  up  to  St. 
Petersburg  to  have  dictated  terms  of  peace.  .  .  .  Some  efforts 
were  made  on  the  spot  to  improvise  a  flotilla  force  by  mounting 
guns  in  harbor  craft  .  .  .  captured  for  that  purpose,  but  it  was 
too  late  that  year,  and  the  following  year,  when  some  gunboats 
accompanied  the  fleet,  the  Russians  had  found  out  their  weak 
point,  and  by  taking  locomotive  engines  off  their  railways, 
showed  front  with  twenty-seven  gunboats  mounting  heavy  guns 
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against  about  half  that  number  which  England  bad  provided. 
.  .  .  When  too  late,  some  one  hundred  and  twenty  gunboats 
were  produced." 

He  claims  that  torpedo  vessels  alone  are  not  able  to  prevent 
distant  bombardment,  and  that  the  tactics  of  the  gunboats 
would  be  dispersion,  a  frequent  change  in  range,  and  retreat 
into  shoal  water.  The  torpedo  vessel  is  a  recognized  element 
of  coast  defense,  and  it  is  confidentLy  beHeved  that  its  full  value 
has  not  been  developed  at  the  present  time.  The  torpedo  itself 
has  become  a  new  weapon  since  its  range  has  been  doubled, 
while  its  accuracy  has  become  marvelous,  and  it  cannot  be 
doubted  that  these  facts  will  bring  about  an  entire  revision  of 
our  idea  of  the  weapon,  its  tactical  development,  and  its  place 
in  maritime  warfare.  Other  floating  elements  of  coast  defense 
are  not  touched  upon  in  these  pages,  as  they  may  be  considered 
to  be  in  the  experimental  stages.  It  is  a  wise  government 
which  spends  money  freely  in  fostering  and  in  developing  the 
warlike  conceptions  brought  to  Hs  notice,  where  such  concep- 
tions appear  to  possess  merit,  for  if  worthless,  they  are  easily 
exposed  under  governmental  inspection. 

We  must  not  look  to  see  the  art  of  naval  warfare  so  revolu- 
tionized at  once  that  the  force  inferior  in  sea-keeping  battle- 
ships will,  with  the  aid  of  exceptional  vessels  unfit  to  take  a 
place  in  the  battle  line,  reverse  the  natural  and  historical  order 
of  things.  Although  such  vessels  may  enhance  greatly  the  diffi- 
culties which  the  force  attacking  a  coast  must  encounter. 

Several  years  ago  the  French  ships  Amiral  Duperre  and  Sfax 
carried  out  some  experimental  firing  against  a  specially  erected 
fortification  on  the  "  He  de  Levant,"  in  accordance  with  an 
agreement  arrived  at  between  the  navy  and  war  departments. 

"  The  Amiral  Duperre  and  Sfax  had  each  been  directed  to 
carry  out  several  series  of  firing,  during  which  the  course,  the 
speed,  the  end  to  be  achieved  and  the  nature  of  firing  were 
changed,  each  series  occupying  about  three-quarters  of  an  hour. 
During  the  experiments,  which  lasted  altogether  six  hours, 
more  than  looo  shots  were  fired  from  guns  of  34  centimeters,  16 
centimeters,  14  centimeters,  and  10  centimeters  (13,3  inches,  6.2 
inches,  5.5  inches  and  3.9  inches),  which  works  out  a  little  over 
two  shots  a  minute  per  ship,  A  certain  number  of  shells  were 
filled  with  melinite.    As  it  was  necessary  to  examine  the  effects 
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of  the  fire  after  each  series,  the  experiments  had  to  be  spreac 
over  a  period  of  three  days. 

"  The  fortifications  consisted  of  two  batteries  constructed  by 
the  engineers  after  the  most  approved  fashion,  and  in  which 
were  represented  very  accurately,  by  models  and  dummies,  the 
guns  with   their  gun   detachments   and  accessories.     In   each 
battery  was  simulated  an  armament  of  eight  guns,  four  of  heavy j 
and  four  of  medium  calibre.     One  of  the  batteries  on  the  sloj 
of  the  island  had  an  altitude  of  65  feet;  the  second,  crowning-"' 
the  crest  of  the  island,  had  a  command  of  about  328  feet.     More 
than  half  the  dummies  of  the  gim  detachments  were  hit,  and 
about  one  quarter  of  the  guns  were  dismounted  or  more  or 
less  damaged.    The  harm  done  to  the  forts  themselves  was, 
insignificant,  both  from  the  shells  filled  with  melinite  and  thos« 
filled  with  black  powder.     The  melinite  shells,  which  burst  into' 
very  small  pieces,  would  have  been  particularly  deadly  to  the 
personnel.    Some  fragrnents  were  found  at  more  than    1000 
yards  from  the  batteries,  proving  the  enormous  initial  velocity 
produced  by  the  explosion. 

"  Attention  might  be  called  to  the  advantage  that  forts  pos- 
sess in  being  able  to  draw  on  a  practically  unlimited  supply 
both  of  men  and  ammunition,  and  also  that  the  defense  would, 
continue  as  long  as  the  work  is  tenable  and  a  gun  remains  fi| 
to  fire.  To  dismount  a  few  gims  and  put  out  of  action  a  fair'' 
number  of  gunners  (who  could  be  replaced  from  others  held  in 
reserve),  it  is  estimated  that  the  Sfax  and  the  Amiral  Duperre 
found  it  necessary  to  fire  39  tons  weight  of  projectiles.  During 
the  last  Continental  War,  it  was  calculated  that  for  every  man 
killed,  his  weight  in  metal  had  to  be  fired,  but  the  experiments 
under  consideration  not  less  than  nine  or  ten  times  his  weight 
in  metal  was  required  to  remove  one  man  of  the  defense.  Such 
are  the  disadvantageous  conditions  under  which  ships  are 
placed  when  contending  against  well-constructed  fortifications. 
If,  on  the  other  hand,  we  suppose  that  the  sixteen  guns  which 
served  as  a  target  had  replied  to  the  fire  of  the  Amiral  Duperre 
and  the  Sfax,  we  may  presume  that  the  two  vessels  would  have 
been  several  times  hit  and  have  received  some  serious  damage 
A  single  shell  of  240  millimeters  (9.5  inches)  fired  from  the 
commanding  position  of  the  battery  on  the  crest  would  have 
been  most  dangerous  to  the  armored  decks,  and  in  anv  case, 
would  have  produced  destructive  results.'* 
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The  feature  of  mobility  for  the  artnament  of  shore  defenses 
so  strongly  urged  by  some  engineers,  is  one  which  appears 
upon  investigation  to  be  highly  desirable.  In  such  a  harbor^ 
for  example,  as  New  York,  on  Staten  Island,  Long  Island, 
Coney  Island,  or  on  Sandy  Hook,  a  little  extra  preparation  of 
cars  for  transporting  guns  would  enable  moderate  sized  ord- 
nance to  be  moved  from  place  to  place  where  mounts  had  been 
established  with  the  necessary  cover  and  invisibility,  and  the 
system  should  be  very  perfect.  Experiments  have  been  made 
in  India  in  firing  guns  from  ordinary  platform  cars  without 
much  preparation  as  regards  the  trucks,  and  at  all  angles  with 
the  track.  The  commission  charged  with  the  experiment  con- 
cluded that  specially  built  cars  on  ordinary  rails  could  easily 
support  the  firing  of  6-inch  guns.  The  gauge  was  3  feet  4  inches, 
and  the  rails  were  not  reinforced  in  any  way.  The  81 -ton  gun 
has  been  fired  on  rails  in  England,  and  there  seems  no  reason 
why  an  ordinary  truck  might  not  be  specially  prepared  to  take 
such  carriages.  It  seems  also  a  most  important  requirement 
for  coast  defenses  that  there  should  be  a  ceinture  railroad  in 
connection  with  them,  just  as  such  a  system  of  rail  communjca- 
tion  is  deemed  of  such  vital  importance  in  national  defense,  to 
provide  rapid  movement  to  the  threatened  points  of  bodies  of 
troops.  The  demands  of  trade  and  intercourse  in  this  country 
have  produced  a  system  almost  perfect  throughout  the  country 
without  having  had  recourse  to  the  construction  of  so-called 
military  roads  as  in  other  countries. 

The  advantages  of  the  ability  to  move  ordnance  from  one 
point  to  another,  in  addition  to  the  transport  of  troops  to  a 
threatened  point,  and  the  supply  of  ammunition,  are  too  obvious 
to  need  much  attention.  In  case  vessels  concentrate  their 
efforts  on  one  point,  such  mobility  on  shore  enables  a  concen- 
tration to  be  made  to  meet  it.  If  the  range  or  location  of  a 
light  battery  is  so  accurately  known  as  to  make  its  position 
untenable,  it  can  be  abandoned  for  another  location  should  the 
rapid-fire  guns  have  rail  carriages  designed  for  them  with  this 
object  in  view.  A  distinct  advantage  possessed  by  rapid-fire 
guns  on  shore  over  those  afloat  is  to  be  found  in  the  opinion 
expressed  by  makers  of  such  guns,  that  not  being  limited  by 
space  for  guns  or  ammunition,  it  is  practicable  to  give  the  guns 
any  desirable  length.     Canet  has  put  forward  tables  for  guns 
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up  to  lOO  calibres  in  length.  While  the  increase  in  the  rate  of 
fire  of  rapid-fire  guns  is  equivalent  to  an  increase  in  number 
up  to  a  certain  limit,  the  number  of  rapid-fire  guns  for  coast 
defenses  need  not,  and  should  not,  be  restricted.  The  ability 
conferred  by  steam,  enabling  vessels  to  run  rapidly  out  of  one 
zone  of  fire,  should  be  met  by  an  increase  in  the  number  of 
guns  and  their  own  power  of  motion. 

Another  important  element  in  harbor  defenses  is  known  as 
vertical  fire,  and  the  indications  are  that  it  will  possibly  take  a 
preponderating  importance  in  future  coast  warfare.  The  use 
of  shells  in  vertical  fire  long  antedates  their  use  in  so-called 
shell  guns. 

The  first  reference  to  such  use  in  bomb  vessels  goes  back 
to  the  siege  of  Algiers  in  1685.  It  was  the  suggestion  of  a  Mr. 
Reyneu. 

In  the  wars  of  the  last  century,  mortars  and  howitzers  were 
freely  used,  but  almost  altogether  in  the  attack  upon  fortified 
positions,  and  such  has  been  the  case  even  down  to  the  present 
The  reason  probaly  lies  in  the  fact  that  the  fire  was  considered 
so  inaccurate  that  it  was  deemed  effective  only  ag^ainst  works 
offering  a  large  superficial  area. 

The  value  and  importance  of  mortar  fire  in  the  Qvil  War 
was  fully  appreciated,  and,  since  that  war,  both  in  Europe  and 
this  country,  successful  efforts  have  been  made  to  develop  all 
the  possibilities  of  vertical  fire,  until  now  in  its  particular  appli- 
cations to  coast  defenses,  engineers  the  world  over  are  able  to 
say  that  vessels  cannot  anchor  in  order  to  carry  on  a  siege 
while  exposed  to  the  fire  of  properly  installed  mortar  batteries. 

In  a  valuable  report  made  by  General  Gillmore  after  the 
siege  of  Fort  Pulaski,  at  the  mouth  of  the  Tybee  River,  an 
interesting  idea  is  gained  of  the  estimate  placed  upon  mortar 
fire  at  that  time.  The  siege  took  place  in  1862,  and  great 
disappointment  was  felt  and  expressed  regarding  the  perform- 
ance of  the  mortars  of  13-inch  calibre,  for  although  the  circum- 
stances were  peculiarly  unfavorable  to  the  mortars,  the  net 
result  was  that  not  one-tenth  of  the  shell  from  the  mortars  fell 
within  the  work,  which  was  a  pentagonal  work  of  considerable 
size  designed  to  mount  140  guns.  The  1 3-inch  mortars  were 
fired  at  ranges  between  2650  yards  and  3400  yards,  such  ranges 
then  being  considered  too  great  for  effective  work. 
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General  Gillmore  concluded  that  mortars  were  unreliable  for 
the  reduction  of  good  casemated  works  of  small  area,  and 
believed  they  could  play  an  important  part  in  the  reduction  of 
a  work  with  wooden  buildings  which  might  be  set  on  fire,  or 
in  silencing  barbette  batteries.  In  addition,  he  recognized  their 
value  for  the  reduction  of  fortified  towns  and  cities,  but  sug- 
gested that  rifled  guns  fired  with  high  elevation  might  be  better 
suited  to  the  work.  This  opinion  was  a  keen  forecast  of  what 
has  since  been  accomplished  in  the  development  of  mortars. 

If  we  look  at  the  causes  of  this  poor  practice,  it  is  not  quite 
clear  why  any  disappointment  should  have  been  felt.  The 
mortars  were  placed  after  almost  superhuman  efforts  on  soft 
ground,  on  improvised  platforms,  which,  however,  behaved 
better  than  could  have  been  expected.  The  powder  used  was 
reported  as  being  defective,  and  there  being  no  standard  copper 
measures,  it  was  weighed  out  in  tomato  cans.  No  one  thing 
aflfects  mortar  fire  more  disastrously  than  inequalities  in  the 
charges  of  powder  used.  The  gunners  had  never  fired  before, 
the  wind  was  entirely  unfavorable  to  the  practice,  and  owing 
to  the  length  of  flight  this  was  also  a  very  serious  disturbing 
cause.  Some  lo-inch  mortars,  ranged  at  1650  yards  for  some 
reason,  gave  far  better  results,  dropping  something  less  than 
one-half  their  shell  inside  the  work,  the  total  number  of  mortar 
shells  fired  having  been  1732,  Evidently  too  low  an  estimate 
was  formed  as  to  the  accuracy  of  mortars  in  this  case,  or  else 
too  much  was  expected  of  them  under  the  circumstances. 

Many  experiments  have  been  carried  out  to  develop  and  test 
this  class  of  fire,  principally  at  Meppen,  though  the  Russians, 
Italians  and  Japanese  have  been  very  active  in  experimental 
work.  The  majority  of  the  experiments,  however,  have  been 
carried  out  with  a  view  more  to  test  and  secure  penetration  of 
the  projectile  through  targets  representing  the  protective  decks 
of  existing  types  of  vessels.  The  desire  appears  to  have  been 
to  secure  penetration  through  the  deck  before  the  explosion 
took  place  in  order  that  the  machinery,  or  magazines,  or  other 
vital  points  might  be  struck  or  destroyed;  some  even  having 
looked  to  the  penetration  or  destruction  of  bottom  plates  of 
the  vessel  or  of  the  propellers  or  the  rudder.  Some  experi- 
ments carried  out  at  Meppen  in  1879  were  interesting  in  them- 
jselves  both  for  the  accuracy  shown  to  he  possible  at  that  time 
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and  from  the  rigid  mathematical  analysis  to  which  the  results 
were  subjected.  The  commission  reported  as  foUowa :  "  From 
all  this  we  think  it  may  be  concluded,  if  the  probable  errors 
which  may  be  met  are  considered,  that  the  probability  of 
striking  the  deck  of  a  vessel  with  curved  fire  is,  notwithstanding 
the  great  accuracy  obtained,  pretty  limited  for  large  distances 
and  rather  large  for  distances  between  2187  yards  and  3281 
yards.  Remembering  that  many  guns  may  at  once  be  fired 
against  a  vessel,  and  considering  the  effect  that  a  single  heavy 
projectile  may  produce  in  the  vital  part  of  a  vessel  by  striking 
its  deck,  we  can  but  feel  the  necessity  of  opposing  an  efficient 
resistance  against  curved  fires,  which  are,  without  doubt,  suffi- 
ciently serious  to  a  fleet  that  desires  to  act  against  a  coast." 

Captain  Barabino,  "of  the  Italian  Artillery,  talcing  up  th« 
question  here,  says;  "It  remains  to  consider  the  probability 
of  hitting  with  curved  fire  a  vessel  which  moves  in  any  direction 
with  a  given  velocity.  I  do  not  think  that  in  a  real  attack 
against  a  fixed  object  in  which  many  vessels  take  part  they 
can  manoeuvre  with  a  velocity  approaching  that  of  their  ordinary 
movement.  They  are  prevented  in  their  evolutions  in  the  midst 
of  smoke,  and  in  a  relatively  small  area  by  the  wish  to  maintain 
their  proper  distance  of  fire;  and  to  prevent  collision,  an  occur- 
ence that  is  more  probable  the  greater  the  number  of  types  of 
vessels,  the  nearer  the  shore,  and  the  greater  their  radii  of 
evolution  is.  Yet  it  is  necessary  to  admit  as  possible  that  a 
squadron  may  carry  on  a  bombardment  keeping  up  a  velocity 
of  about  six  miles,  and  this  velocity,  by  which  a  vessel  displaces 
itself  during  the  time  of  flights  of  projectiles,  has  an  injuriousj 
eflfect  upon  the  probability  of  hitting."  ^ 

The  results  as  given  by  vertical  fire  from  the  French  22-cm. 
howitzer  for  ranges  up  to  4000  meters,  and  from  the  curved  fire 
from  24-cm.  Italian  guns  up  to  9000  meters,  were  subjected  to 
analysis  on  the  theory  of  probabilities,  the  conclusions  being 
expressed  thus:  "In  other  words  we  can  admit  the  probability 
of  hitting  with  shell  curved  fire  from  the  24-cm.  rifle  up  to  9000 
meters  will  not  be  less  than  2  or  3  per  cent,  when  we  take  for 
a  target  the  deck  of  a  vessel  moving  with  a  velocity  of  six 
miles  an  hour.  The  results,  which  at  first  view  seem  poor,  do 
not  seem  so  when  we  consider  the  condition  in  which  a  squadroaj 
is  relative  to  a  coast  battery  while  at  such  a  distance  away,] 
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Ihat  It  cannot  harm  it,  and  consider  the  immensely  destructive 
tffects  that  a  successful  shot  from  the  shore  may  produce  on 
"the  vessel  struck.  The  expermients  on  the  Guerriera  »  .  .  . 
inake  it  probable  that  two  large  projectiles  which  burst  after 
penetrating  an  armored  deck  would  be  sufficient  to  make  the 
vessel  withdraw  from  action;  and  the  withdrawal  by  one  vessel 
of  the  squadron  and  the  incessant  rain  of  heavy  projectiles 
against  the  one  or  more  still  remaining  seem  sufficient  to 
demoralize  the  crews.  As  in  a  battle  on  land,  a  tactical  unit  is 
considered  disorganized  when  it  has  lost  from  one-third  to  one- 
fourth  of  its  strength,  so  I  believe  that  an  attacking  squadron 
would  cease  bombarding  if  two  or  three  of  its  vessels  were 
forced  to  retire  by  the  curved  fire  of  seacoast  artillery." 

Thf  results  of  experimental  high-angle  fire  as  carried  out  in 
England  have  not  been  accessible  to  the  writer. 

An  English  author,  however,  an  engineer,  says  concerning 
the  early  experiments  with  the  9-incb  polygrooved  gun,  muzzle- 
loader,  that  "  They  were  remarkably  successful  and  proved  that, 
thanks  to  the  position  finder  (Watkins),  it  would  be  impossible 
for  a  ship  to  anchor  at  8000  yards  from  such  guns  without 
receiving  frequent  deck  hits  of  a  dangerous  nature.  Even 
against  a  ship  in  motion  the  chances  of  obtaining  such  hits  are 
considerable,  and  it  may  be  taken  as  established  that  no  vessel 
afloat  would  dare  to  remain  under  the  fire  of  small  groups  of 
these  guns." 

In  1891  the  Japanese  made  some  experiments  for  penetration 
and  fuse  action,  against  a  target  representing  a  section  of  the 
protective  deck  of  one  of  their  new  vessels.  The  accuracy  was 
not  remarkable,  twenty  per  cent  of  hits  being  scored  against 
the  whole  extent  of  deck,  the  range  having  been  3773  yards. 
Former  experiments  at  Bucharest  gave  a  percentage  of  hits 
under  similar  conditions  of  22  to  23  per  cent. 

All  these  experiments  and  many  others  have  been  made 
under  peace  conditions  and  under  the  most  favorable  terms, 
while  others  have  been  made  especially  at  Spezzia,  at  moving 
targets  which  appear  to  have  been  very  successful;  at  any  rate, 
the  Italian  coast  as  a  result  of  these  experiments  is  well  pro- 
vided with  howitzers  and  their  mounts. 

Concerning  the  accuracy  of  vertical  fire,  it  is  proper  to  note 
that  the  size  of  the  rectangle  made  in  any  stated  practice  de- 
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pends  upon  the  nicety  of  the  mechanism  of  the  guns  and  car- 
riages; upon  the  regularity  in  the  charge  and  projectile,  and 
upon  the  proper  estimation  of  range  and  correction  of  the 
incidental  errors  due  to  the  wind,  barometer  and  time  of  flight 
From  the  character  of  a  high  trajectory,  it  becomes  the  more 
important  to  have  the  most  accurate  determination  of  the  range 
on  account  of  the  short  danger  space,  which  is  little  more  than 
the  length  of  the  target  in  the  plane  of  fire.  The  time  of  flight 
requires  careful  allowance  for  deviations  caused  by  wind  and 
change  in  the  location  of  the  target;  the  fact  that  the  errors 
in  high-angle  pointing  are  exaggerated  over  those  in  direct 
pointing,  requires  either  the  nicest  mechanism  or  the  multiplica- 
tion in  the  number  of  mortars.  It  is  evident  from  the  few 
experiments  referred  to  with  mortar  fire  that,  should  the  eleva- 
tion and  other  factors  remain  constant  throughout  a  string  of 
shots,  the  rectangle  enclosing  all  the  hits  will  not  be  so  very 
large.  In  the  use  of  vertical  fire  in  sea-coast  defenses,  the 
vital  point  is  to  be  able  to  place  the  rectangle  where  it  is  wanted, 
and  to  accomplish  this  an  efficient  system  of  range  and  position 
finding  is  absolutely  essential,  as  well  as  absolute  uniformity  in 
powder.  On  shore  there  is  no  limit  placed  upon  the  application 
of  range  and  position  finders.  The  stations  can  be  in  the  most 
favorable  locations,  observation  points  where  wanted,  and  the 
communication  with  the  g^n  can  be  made  in  any  manner  desir- 
able. There  being  no  occasion  for  any  exposure  whatever  of 
mortars,  there  is  no  reason  for  their  dispersion,  and  by  group- 
ing them  they  can  be  pointed  and  treated  as  one  mortar  under 
the  direction  of  one  officer.  The  individual  rectangles  can  thus 
be  made  to  overlap  and  supplement  one  another.  There  is  a 
concurrence  amongst  engineers,  both  English  and  American, 
in  limiting  the  number  of  mortars  in  a  group  to  four.  It  is 
further  desirable  to  assemble  a  number  of  groups  to  make  an 
overlapping  of  the  group  rectangles,  the  disposition  of  such 
groups  depending  upon  the  results  of  experimental  practice  in 
making  rectangles.  There  is  also  a  concurrence  in  assigning 
four  groups  of  mortars  to  a  battery — ^thus  the  number  of  mortars 
in  such  a  battery  will  be  i6,  subject  to  the  direction  of  one 
officer  and  avoiding  a  multiplication  of  communications  of 
ranges,  which  could  only  be  confusing.  Mortars  being  com- 
paratively cheap,  can  easily  be  so  utilized  as  regards  numbers 
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IS  to  eliminate  most  of  the  chances  of  not  hitting.  This  merit 
of  cheapness  is  a  further  argument  against  ttie  use  in  mortars  of 
armor-piercing  projectiles  of  great  cost.  Ammunition  should 
be  unsparingly  though  intelligently  used  to  gain  the  full  effects 
from  mortar  fire.  It  is  calculated  that,  to  ensure  penetration 
of  existing  protective  decks  with  the  larger  sizes  of  mortars, 
the  ranges  are  found  to  be  between  one  mile  and  something 
over  five  miles.  These  are  sufficiently  wide  to  allow  all  the 
latitude  desired  in  the  selection  of  sites  for  mortar  batteries, 
apart  from  the  consideration  that  penetration  of  the  protective 
deck  is  not  the  only  essential.  From  considerations  of  the  fact 
that  if  mortars  are  placed  at  a  high  elevation  they  gain  almost 
twice  that  elevation  in  the  velocity  due  to  the  fall  of  the  pro- 
jectile, some  engineers  have  been  lead  to  advocate  high  sites 
for  them ;  but  as  high  sites  wherever  available  should  be  utilized 
for  the  main  armament  of  guns  furnishing  horizontal  fire,  and 
as  the  one  armament  should  not  be  exposed  with  the  other,  it 
does  not  seem  important  that  mortars  should  be  placed  on  high 
sites,  though  it  is  certainly  desirable.  Mortars  finding  their 
best  sphere  of  action  at  the  greater  ranges,  fill  exactly  the  weak 
place  in  horizontal  fire  against  armor,  besides,  as  it  were,  turn- 
ing the  flank  of  the  armor.  They  do  not  in  any  way  take  the 
place  of  horizontal  fire  directed  against  unarmored  portions 
of  the  hull  of  vessels,  which  fire  is  effective  at  all  ranges. 

If  the  mortar  batteries  are  near  the  shore  line  with  a  deep- 
water  channel  close  in,  there  will  be  a  point  about  one  mile 
distant  where  the  elevation  will  have  to  be  so  great  in  order 
to  procure  sufficient  velocity  of  fall,  where  the  inaccuracies  will 
also  be  increased,  and  where  there  is  a  chance  owing  to  the 
extreme  elevation  that  the  projectile  will  fall  base  first  that  it 
will  be  necessary  to  discontinue  their  use  at  that  range,  and  to 
turn  them  again  upon  suich  vessels  as  happen  to  be  at  the 
outer  ranges.  If  the  mortar  batteries  are  retired,  or  there  is 
shoal  water  in  their  front,  ships  may  be  under  their  fire  con- 
tinually. By  retiring  the  batteries  and  studying  the  shore  line, 
it  may  be  possible  to  make  them  serve  the  double  purpose  of 
operating  over  the  water  approach  and  over  possible  neighbor- 
ing anchorages,  which  might  otherwise  be  occupied  by  hostile 
vessels. 

In  narrow  entrances  where  vessels  may  pass  at  speed  on  a 
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chord  to  their  arc  of  fire,  their  use  is  not  indicated  If  th« 
must  pass  on  the  arc,  the  mortars  would  then  be  at  the  extreme 
of  their  usefulness.  In  such  passages,  if  the  batteries  can  be 
located  at  varying  distances,  sufficiently  great,  on  or  near  the 
prolongation  of  the  passage,  they  would  fill  a  part  which  could 
be  filled  by  no  other  character  of  guns;  and  if  the  conditions  of 
the  passage  render  navigation  difficult,  or  if  it  be  obstructed 
they  could  almost  certainly  forbid  the  entrance. 

Yet  another  tactical  use  for  mortar  batteries  well  withdrawn 
suggested  by  a  French  naval  officer,  is  to  cover  the  dead  angle 
in  cases  where  the  character  of  the  coast  requires  direct  firing 
batteries  to  be  mounted  upon  a  height.  Mortar  batteries  prop- 
erly dispersed  could  drop  their  shell  over  just  that  position  o£j 
the  water  front  uncovered  by  the  direct  firing  guns.  ^M 


The  seacoast  fortifications  of  the  United  States  have  under- 
gone several  well-marked  stages  of  development,  limited  gen- 
erally, as  can  be  imagined,  to  the  eras  succeeding  war;  the 
time  preceding  the  War  of  the  Revolution,  and  during  its  con- 
tinuance, producing  what  has  been  termed  the  first  sys^tem. 
It  comprised  light  works  of  little  value,  and  included  all  the 
works  projected  or  actually  built  at  that  time.  The  second 
system  comprised  the  works  built  under  appropriations  made 
prior  to  the  War  of  1812,  and  are  described  by  competent 
authority  (General  Totten)  to  have  been,  while  numerous  and 
widely  distributed  along  the  coast,  "  small  and  weak,  being  buik 
for  the  sake  of  present  economy,  of  cheap  materials  and  work- 
manship, were  very  perishable." 

Subsequent  to  that  war,  the  moral  having  been  drawn  from 
the  experience  beginning  with  1816,  the  government  proceeded 
regularly  with  the  work  of  the  building  up  of  the  harbor  de- 
fenses. Appropriations  were  forthcoming,  the  work  of  con- 
struction went  systematically  along,  under  a  well-developed 
scheme,  which  was  only  interfered  with  from  time  to  time  by 
Congress.  A  statement  in  a  report  made  by  General  Totten. 
Chief  of  Engineers,  throws  some  light  on  the  tendency  of 
localities  to  claim  precedence  to  the  detriment  of  any  well- 
devised  plan,  as  follows:  *' The  order  has  been  well  observed 
generally  in  the  execution  of  the  system  with  the  exception  ot 
some  cases  in  which,  by  the  action  of  Congress,  certain  iacts_ 
were  advanced  out  of  the  order  advised  by  the  board." 
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This  interference  seems  to  be  an  evil  inherent,  and  unavoid- 
able, not  alone  perhaps  in  our  institutions,  but  with  us  it  may 
be  attributed  to  the  wide  extent  of  the  country  and  the  conse- 
quent apparent  separation  of  the  interests  of  localities.  There 
is  reason  to  hope  that  a  better  era  has  long  since  begun. 

During  the  progress  of  construction  of  the  third  system  of 
harbor  defense— the  one  that  has  existed  down  to  the  present 
day — upon  occasions  where  engineers  had  to  do  with  sites  call- 
ing for  dockyards  or  naval  depots,  naval  officers  of  rank  have 
been  associated  with  them.  This  system  furnished  the  harbors 
and  points  on  the  frontier  with  numerous  strong  works,  gener- 
ally of  masonry.  Command  of  batteries  was  not  deemed 
important,  the  advantages  flowing  from  the  use  of  ricochet  fire 
with  smooth-bore  ordnance  outweighing  other  considerations. 
Thus  the  fortifications  were  placed  mostly  a  fleiir  d'eau,  while 
land  forts  were  provided  to  enable  a  siege  in  rear  of  moderate 
duration  to  be  sustained,  and  in  some  cases  to  withstand  a 
very  extended  siege.  It  was  recognized  that  masonry  was  not 
sufficient  to  sustain  fire  from  siege  guns  on  shore,  consequently 
earth  was  placed  upon  the  land  fronts,  but  masonry  was  deemed 
sufficient  against  the  inaccuracies  and  limitations  imposed  upon 
the  guns  of  the  day  when  afloat. 

In  consequence  of  the  effort  made,  the  harbors  of  the  coast 
were  placed  in  a  remarkable  state  of  defensive  efficiency  for 
the  smooth-bore  era  preceding  the  Civil  War;  but  during  that 
war,  however,  the  larger  calibres  of  smooth-bore  guns  and  the 
use  of  rifles  demonstrated  the  inadequacy  of  masonry  casemates. 
Some  of  the  works  while  remarkably  fine  examples  of  the  art 
of  the  engineer,  seem  to  have  gone  far  beyond  anything  that 
the  circumstances  of  the  day  of  their  design,  or  any  other  day 
for  that  matter,  could  have  warranted,  and  illustrate  finely  the 
intermittent  liberality  of  Congress.  Their  construction  was 
justified  perhaps  by  the  apparent  urgency  of  the  time,  which 
resulted  in  the  calling  to  the  assistance  of  our  engineers  the 
aid  of  French  engineers.  In  the  fifteen  years  succeeding  i860, 
the  system  was  developed  on  the  same  lines,  being  an  outgrowth 
and  enlargement  of  that  system,  but  about  the  year  1875  appro- 
priations ceased  and  were  not  again  made  for  seacoast  defenses 
until  the  year  1890,  when  appropriations  were  resumed  and  have 
since  been  expended  in  modernizing  the  system. 
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The  objects  which  the  engineers  had  in  view  in  the  develop- 
ment of  the  system  called  the  third  system  can  be  stated  best 
in  the  formal  language  constantly  used  for  many  years  in  their 
official  reports.  They  classed  in  relative  importance  the  means 
for  defense  as,  first,  a  navy;  second,  fortifications;  third,  interior 
communication;  and  fourth,  a  regular  army  and  well  organized 
militia.  The  objects  and  purposes  are  stated  thus:  "The  navy 
must  be  provided  with  suitable  establishments  for  construction 
and  repair;  stations;  harbors  of  rendezvous,  and  ports  of  refuge, 
all  secured  by  fortifications  defended  by  regular  troops  and 
militia,  and  supplied  with  men  and  materials  by  the  line  of  inter- 
communication. Fortifications  must  close  all  important  harbors 
against  an  enemy,  and  secure  them  to  our  military  and  merchant 
marine.  Second,  must  deprive  an  enemy  of  all  strong  positions 
where,  protected  by  naval  superiority,  he  might  fix  permanent 
quarters  in  our  territory,  maintain  himself  during  the  war,  and 
keep  the  whole  frontier  in  perpetual  alarm.  Third,  must  cover 
the  great  cities  from  attack;  fourth,  must  prevent,  as  far  as 
practicable,  the  g^eat  arms  of  interior  navigation  being  block- 
aded at  their  entrance  into  the  ocean;  fifth,  must  cover  the 
coastwise  and  interior  navigation  by  closing  the  harbors  and 
the  several  inlets  from  the  sea  which  intersect  the  lines  of 
communication,  and  thereby  further  aid  the  navy  in  protecting 
the  navigation  of  the  country;  and  sixth,  must  protect  the  great 
naval  establishments.  Interior  communications  will  conduct 
with  certainty  the  necessary  supplies  of  all  sorts  to  the  stations, 
harbors  of  refuge  and  rendezvous,  and  the  establishments  for 
construction  and  repair,  for  the  use  both  of  the  fortifications 
and  of  the  navy;  will  greatly  facilitate  and  expedite  the  con- 
centration of  military  force  and  the  transfer  of  troops  from  one 
point  to  another;  insure  to  these  also  unfailing  supplies  of  every 
description  and  will  preserve  unimpaired,  the  interchange  of 
domestic  commerce  during  periods  of  the  most  active  external 
warfare."  As  this  presentation  exhibits  the  objects  to  be 
attained  by  coast  defenses  so  far  as  effected  by  fortifications  and 
organization,  it  will  perhaps  be  well  for  future  reference  to 
state  them  more  tersely.  The  first  clause,  so  treated,  states  that 
naval  arsenals  should  be  secured  for  the  service  of  our  own 
navy.  The  second  means  that  no  place  shall  be  left  uncovered 
by  fortifications  where  a  hostile   force  under  cover  of  naval 
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superiority  could  gain  a  footiiold.  The  third  refers  to  interior 
communications  in  their  relation  to  the  logistics  of  the  question. 

In  generaU  harbors  or  ports  derive  a  military  importance, 
which  is  strategic,  from  their  location  considered  with  reference 
to  their  location  on  the  national  coastline;  to  their  locatioti 
relative  to  the  strategic  points  of  a  foreign  coastline,  their 
relation  to  interior  strategic  centres  of  support,  and  they  have 
an  importance  of  their  own  tactically  considered.  Strategic 
considerations  alone  may  determine  that  a  point  deficient  in 
tactical  possibilities  should  receive  full  development,  for  in- 
stance, such  a  point  as  Cherbourg  in  France,  or  Key  West,  or 
Tortugas,  perhaps  The-  Race  off  New  London.  This,  while 
true  of  the  positions  on  the  mainland,  is  especially  true  of  insular 
positions. 

Naval  arsenals  imperatively  demand  permanent,  natural,  or 
artificial  defenses  of  the  first  order,  otherwise  there  is  little  or 
no  reason  for  their  existence;  we  would  simply  have  built  for 
others,  the  question  so  far  being  simple,  as  long  as  we  are 
inferior  at  sea.  In  the  selection  of  such  points  for  the  construc- 
tion of  arsenals  or  navy  yards,  every  strategic  characteristic 
should  be  carefully  taken  into  consideration,  and  at  such  points 
so  selected  we  should  expect  to  find  a  remarkable  combination 
of  properties.  Generally  speaking,  the  requirements  for  such 
positions  contemplate,  first,  as  regards  their  geographic  loca- 
tion, that  they  should  form  advantageous  bases  for  naval  opera- 
tions. This  requires  a  careful  consideration  of  our  own  and 
foreign  trade  waters;  the  location,  distance  and  direction  of 
foreign  bases  of  operations;  and  the  geographic  relation  the 
positron  holds  as  regards  the  mouths  of  rivers,  other  great 
ports,  and  harbors  of  refuge.  Some  positions  fulfilling  per- 
fectly these  qualifications  are  yet  lacking  in  other  essentials 
which  go  to  make  a  site  for  an  arsenal,  suitable  in  all  respects. 
The  harbor  selected  must  offer  a  depth  of  water  suited  to  the 
heaviest  vessels  seeking  it,  the  currents  or  tides  must  also  be 
moderate  and  advantageous,  and  the  water  must  be  of  enough 
depth  along  a  sufficient  frontage  to  admit  of  wharfage  for  any 
number  of  vessels  likely  to  need  it.  The  place  selected  must 
furnish  sites  for  the  heaviest  buildings  and  be  suited  for  the 
construction  of  dry  docks,  labor  must  be  plentiful  and  easily 
attainable,  while  supplies  of  all  kinds  and  good  water  should 
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be  at  hand.  Manufactured  products  and  raw  material  of  the 
necessary  descriptions  should  also  be  convenient,  and  free  and 
easy  communication  with  the  interior  and  other  centres  is 
indispensable.  The  climate  should  favor  health  and  labor,  and 
lastly  the  position  should  favor  easy  defense  and  be  tactically 
good. 

As  a  general  rule  only  great  cities  at  the  exits  of  great 
water  routes  fulfill  all  these  conditions,  while  the  same  com- 
bination of  qualities  is  rarely  characteristic  of  other  localities 
except  in  new  territories,  where  it  happens  that  in  providing 
naval  arsenals  with  fortifications  many  other  objects  will  be 
fulfilled.  In  addition  to  the  arsenals,  the  great  cities  will  be 
freed  as  far  as  may  be  from  possible  insult.  The  pivotal  points 
on  the  seaboard  of  the  great  interior  and  exterior  carrying 
trade  routes  will  be  secured,  and  the  natural  bases  for  naval 
operations  for  offense  or  for  concentration  will  be  held  for 
ourselves  as  against  possible  enemies.  Should  the  site  not 
comprehend  all  these  features,  it  will  yet  be  a  point  from  which 
to  strike  the  enemy,  and  should  include  as  many  of  the  requi- 
sites as  possibly  can  be  secured.  The  following  places  then  can 
be  disposed  of  as  requiring  fixed  and  mobile  defenses  of  a 
high  order:  Portsmouth,  N.  H.;  Boston,  Mass.;  New  York, 
N.  Y.;  San  Francisco,  Cal.;  Philadelphia,  Pa.;  Norfolk,  Va.; 
Washington,  D.  C;  Port  Orchard,  Wash.;  Port  Royal,  S.  C; 
Key  West,  Fla.;  New  Orleans,  La.  The  character  of  these 
defenses  should  be  modified  or  proportioned  according  as  the 
draft  of  water  permits  them  to  be  subjected  to  a  greater  or  less 
attack.  Portsmouth,  Hampton  Roads,  Key  West,  San  Fran- 
cisco, and  Puget  Sound  are  exposed  to  an  attack  by  vessels  of 
any  draft.  Boston,  New  York,  New  Orleans  are  exposed  to 
close  attack  by  vessels  of  a  less  draft  than  26  feet.  Philadelphia, 
Norfolk  and  Port  Royal  are  exposed  to  an  attack  by  vessels  of 
a  less  draft  than  23  feet.  Washington  to  an  attack  only  by 
vessels  drawing  less  than  20  feet. 

It  is  perfectly  certain  that  permanent  defenses  having  been 
provided  covering  these  points  upon  which  the  navy  depends 
for  its  existence,  that  the  work  should  not  stop  there.  The 
question  then  arises,  granting  that  all  vulnerable  points  of  the 
enormous  extent  of  our  coastline  cannot  be  liberally  protected 
by  permanent  defenses,  what  points  shall  be  afforded  such  pro- 
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tection  and  to  what  extent?  It  is  a  great  question  to  answer 
rhich  requires  an  equipment  of  ability  and  study  of  the  par- 
icular  subject  betonging"  peculiarly  to  but  few  people.  The 
task  cannot  be  attempted  here  other  than  the  suggestion  of  a. 
few  propositions.  There  are  strategic  points  independent  of 
those  mentioned f  and  there  are  numerous  coast  cities  and  towns 
of  all  degrees  of  wealth,  importance  and  accessibility.  There 
IS  the  idea  of  reserving  certain  harbors  for  our  navy  and  belated 
merchant  shipping  while  refusing  them  to  our  enemy.  To  repel 
or  forbid  an  attack  in  force,  the  permanent  defenses  should  be 
of  the  highest  order,  while  to  repel  or  forbid  a  raiding  attack^ 
they  need  be  very  slight.  Cruisers  can  be  deterred  from  attack- 
ing, or  can  be  repelled  in  attack,  by  a  few  guns  judiciously- 
placed  and  covered. 

There  is  a  tradition  that  for  the  protection  of  coast  citie* 
the  works  should  be  proportioned  to  the  wealth  to  be  covered. 
That  for  a  city  representing  so  many  millions  of  accumulated 
riches  the  works  should  be  of  such  and  such  a  degree  of  mag- 
nitude, that,  for  a  city  representing  half  that  value  the  work* 
should  be  of  a  strength  or  value  of  one-half  as  much,  in  other 
words,  the  cost  of  the  works  is  a  per  cent  of  the  assessed  value 
covered.  It  seems  that  this  establishes  inherently  a  false 
standard,  for  will  the  attack  proportion  its  offensive  strengtlt 
on  any  such  assumption?  It  would  seem  more  rational  tO' 
assume  then  that  there  are  but  two  degrees  of  strengfth  to  be 
given  to  defensive  works.  One,  as  against  an  attack  in  force — 
the  strength  of  the  attack  depending  upon  the  accessibility  of 
the  place  to  be  protected,  in  the  matter  of  depth  and  area  of  the 
water  approach — the  other  as  against  a  raiding  attack  by- 
cruisers.  An  intermediate  degree  of  strength  would  be  con- 
temptible against  an  attack  in  force,  and  overwhelming  and 
costly  against  cruisers.  It  would  also  seem  a  fair  assumption 
that  places  which  could  be  bombarded  by  vessels  from  situation* 
comparatively  free  from  danger — that  is,  such  places  as  are 
directly  on  an  open  coast — should  not  receive  any  protection 
from  permanent  defenses,  for  the  resistance  offered  by  such 
places  surely  draws  upon  them  the  hardships  of  war  Their 
peaceful  character  in  the  absence  of  such  resistance  is  the  best 
safeguard — Admiral  Aube  to  the  contrary — the  weight  of  ex- 
perience and  civilized  opinion  being  all  against  the  bombard- 
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ment  of  peaceful  towns.  To  assemble  further  some  conclusioi 
that  may  clear  the  air  in  this  most  intricate  question,  it  is 
suggested  that  landings  cannot  be  prevented,  for  an  enemy  can 
always  get  a  footing  on  the  coast  where  unprotected  if  the 
naval  strength  falls  below  a  certain  standard;  and  further,  that 
permanent  defenses  can  do  nothing  beyond  refusing  an  entrance 
in  certain  places  to  a  hostile  squadron — defenses  cannot  raise 
a  blockade,  and  they  have  no  influence  beyond  the  area  covered 
by  their  guns.  This  last  proposition  needs  perhaps  further 
elucidation.  There  is  no  danger  to  a  fleet  involved  in  the  fact 
of  having  fortifications  in  its  rear.  Seacoast  defenses  do  not 
threaten  an  army  of  invasion  passing  them  in  rear,  in  the  sense 
that  a  fortified  strategic  land  position  threatens  an  army  passing 
it  and  leaving  it  in  rear,  unless  the  seacoast  defenses  shelter  a 
larger  garrison  or  an  army  which  is  not  contemplated.  If  the 
works  shelter  or  promise  to  shelter  a  defensive  fleet,  an  attack- 
ing fleet  would  be  obliged  to  pause  and  deal  with  that  fleet ;  bt 
it  will  be  observed  that  as  in  a  land  fortress,  it  is  the  mobil* 
force,  the  army,  that  constitutes  the  check;  so  in  the  seacoast_ 
fortress,  it  is  the  fleet  that  accomplishes  the  same  object. 


The  northeastern  section  of  our  coastline  from  its  extreme 
boundary  to  New  York,  offers  a  continuous  line  of  harboi 
accessible  at  all  seasons  to  vessels  of  all  descriptions.  Wint< 
gales  and  fog  but  enhance  the  difficulties  of  the  navigation  of  the 
coast  waters,  without  materially  altering  their  favorable  char- 
acter for  naval  operations  in  the  case  of  steam  vessels.  From 
Cape  Ann  to  the  eastern  boundary,  no  section  of  the  coast  is 
characterized  by  features  diflfering  from  those  presented  by 
other  section  of  the  same  stretch.  The  coast  city  of  the  greate 
value,  Portland,  has  been  the  point  deemed  most  worthy  of  treat- 
ment in  the  way  of  defenses.  The  wealth  of  the  place  and  superb 
harbor  have  heretofore  indicated  it  as  the  point  for  our  strongest 
flanking  defense  in  the  North  Atlantic.  To-day  no  permanent 
works  can  cover  or  shield  the  city  as  vessels  from  positions  of 
perfect  safety  to  themselves  can  bombard  the  city.  Fortifica- 
tions probably  can  refuse  the  harbor  to  an  enemy  who,  seeking 
a  base  on  that  coast,  can  choose  amongst  the  others.  What 
object,  then,  will  the  fortifications  of  Portland  secure?  The 
city  and  the  shipping  may  be  shelled  by  cruisers  even,  or  the 
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ransom  will  be  paid,  but  the  desired  resting  point  for  the  navy 
will  be  preserved.  The  strategic  points  threatening  the  adjacent 
coast  and  the  trade  routes  to  the  southward  are  better  watched 
from  points  to  the  westward  of  Cape  Cod.  Is  Portland  the  fit 
point?  This  is  a  question  that  may  be  examined  from  two 
different  standpoints-  One  wholly  naval  and  connected  with 
maritime  operations  only;  the  other  and  broader  aspect  con- 
siders the  combined  operations,  naval  and  military.  As  for- 
tifications at  that  point  do  not  secure  any  safety  to  the  city 
from  bombardment,  the  reason  for  their  existence  must  depend 
upon  other  considerations.  As  the  possession  of  that  one 
particular  harbor  over  any  other  neighboring  harbor  is  not 
essential  to  the  purely  naval  operations  of  an  enemy  or  of  our 
own,  we  must  look  still  further  for  reasons.  In  this  long 
stretch  of  important  coastline  there  must  be  some  selected  point 
as  a  base  for  otir  own  naval  operations,  which  shall  be  centrally 
located  and  not  so  far  removed  from  the  extremities  as  to 
hamper  or  forbid  their  support;  just  as  circumstances  of  dis- 
tance compelled  the  early  occupation  of  Port  Royal  in  the  Civil 
War,  The  enemy  may  choose  his  base,  but  he  must  feel  in 
case  Portland  is  not  taken  that  next  door  to  him  there  is  a 
menace.  There  can  be  no  dallying  with  it  nor  passing  it.  It 
must  be  reduced  as  a  preliminary  to  further  movement.  From 
that  base  he  may  be  struck  at  any  moment,  and  while  that  naval 
base  exists  the  enemy  is  compelled  to  put  forth  great  efforts 
for  the  security  of  his  own,  whether  it  be  established  on  our 
territory  or  whether  it  be  already  in  existence  on  foreign  terri- 
tory. A  military  writer,  Lieutenant-Colonel  Wagner,  has 
pointed  out  most  forcibly  the  extreme  disadvantage  under 
which  we  are  placed  on  that  portion  of  our  own  boundary,  both 
from  natural  and  arti5cial  causes  in  case  of  a  contest  with  our 
neighbor  on  that  side.  After  a  convincing  argument  tending 
to  show  most  surely  that  in  such  a  contest  our  most  feasible 
and  important  objective  for  military  operations  would  be  Que- 
bec, with  Montreal  as  a  preliminary  objective,  both  by  way  of 
the  old  historic  line  of  operations  through  New  York  State, 
he  calls  attention  to  the  case  with  which  the  enemy  could  create 
an  important  diversion  and  place  his  gjasp  upon  a  vital  point 
of  our  soil.  A  glance  at  the  chart  will  make  his  meaning  clear. 
An  army  of  invasion  proceeding  westward  across  the  boundaiy 
45 
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encounters  no  obstacles  other  than  a  few  rivers,  which  arc 
not  insurmountable.  If  this  enemy  commands  the  sea,  his  left 
flank  is  securely  based  upon  the  fleet,  and  his  communications 
arc  perfectly  safe,  being  threatened  from  no  direction.  When 
the  Kennebec  is  reached,  his  grasp  is  upon  the  old  line  of 
operations,  the  communications  between  the  sea  and  the  St, 
Lawrence.  If  the  situation  be  reversed  and  we  attempt  an 
eastward  movement,  the  peril  is  at  once  apparent.  All  the 
lines  of  communications  are  assembled  within  thirty  miles  of 
the  sea  and  are  open  to  attack  from  the  enemy's  fleet,  and  if 
the  enemy's  fleet  possesses  itself  with  a  harbor  well  to  the 
westward,  say  Portland,  and  entrenches  himself,  his  purpose  is 
nearly  accomplished  at  one  stroke.  Reinforcements  and  sup- 
plies can  be  poured  in  from  the  sea,  and  without  the  reduction 
or  masking  of  Portland  from  the  side  of  the  land,  our  com' 
munications  are  at  his  mercy,  and  no  operations  eastward  can 
be  made  in  security.  Thus  the  weakness  of  our  position  is  at 
once  apparent.  If  Portland  be  strongly  fortified  (the  plant  is 
already  there)  and  a  naval  force  in  existence,  the  advantages  in 
the  enemy's  favor  are  largely  neutralised.  The  key  of  the 
situation — the  binding  point  of  the  land  and  naval  forces — is 
secure.  The  enemy  may  advance  by  land  and  sea,  but  his  fleet, 
or  a  portion  of  it,  is  tied  to  his  left  flank,  and  at  some  point  be 
must  stop,  and  contend  the  ground  squarely.  His  continuance 
will  ultimately  rest  upon  his  naval  success,  and  in  case  of  failure 
the  conditions  will  be  reversed  while  the  advantages  of  the 
re-entering  base  will  rest  with  us.  One  of  the  vital  links  in 
our  chain  of  defense  is  certainly  a  point  fitly  chosen  and  properly 
fortified,  and  because  Portland  is  a  great  city  with  a  fine  harbor 
for  all  classes  of  vessels*  because  it  already  has  the  sites  and 
beginning  of  the  plant;  because  it  is  near  the  north  and  south 
line  of  communication  by  the  Kennebec  Valley;  and  because  it 
is  a  collecting  and  distributing  point  of  the  coast  and  interior, 
it  would  seem  to  be  the  fit  point,  although  some  of  the  tactical 
conditions  which  formerly  pointed  to  it  as  the  one  point  on  the 
coast  to  be  fortified  have  departed  under  modem  development 
Such  other  points  on  this  section  of  the  coast,  entrances  to 
harbors,  mouths  of  rivers,  harbors  of  refuge,  should  be  pro- 
vided with  a  slight  defense,  any  serious  attempt  to  occupy  them 
by  an  enemy  should  not  be  resisted  by  passive  defenses,  for  the 
attempt  woul  be  futile  and  the  results  disastrous  to  the  place. 
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The  Sl  Croix  River,  forming  a  portion  of  our  eastern  bound- 
empties  into  the  Pasamaquoddy.  The  conditions  are  such 
lat  the  American  channel  of  approach  (Lubec  Narrows)  is  the 
poorest  of  all.  It  is  full  of  shoals  and  five  or  six  feet  deep  at 
low  water.  Great  Britain  possesses  a  much  better  entrance, 
thus  everything  facilitates  the  English  control  in  war  of  that 
bay  upon  which  Eastport  is  situated. 

The  section  of  the  coast  beginning  with  Cape  Ann  and  extend- 
ing to  New  York  is  probably  the  most  remarkable  of  the  whole 
Atlantic  coastline,  and,  together  with  the  reach  to  Cape  Henry, 
it  constitutes  the  sea  frontier  of  the  most  important  section  of 
the  country.  It  is  the  centre  of  the  possible  theatre  of  Atlantic 
coast  warfare,  the  extreme  flanks  resting  upon  Maine  and 
Florida.  It  can  be  more  readily  supported  than  either,  and  at 
the  same  time  covers  the  greatest  interest  Generally  speaking, 
its  physical  characteristics  are  intermediate  between  those  of 
the  northeast  and  the  southwest.  The  capacious  harbors  are 
less  frequent  than  in  the  northeast  and  the  question  of  seacoast 
defenses  is  in  so  far  simplified. 

Boston,  the  engineers  assure  us,  can  readily  be  placed  in  a 
state  of  perfect  defense.  About  Massachusetts  Bay  and  Cape 
Cod  many  strategic  possibilities  hinge,  but  nature  has  there 
provided  that  man  cannot  improve  on  her  works.  Any  part  of 
the  estuary  within  the  cape  is  an  anchorage  for  a  steam  vessel. 
The  cape  itself  is  incapable  of  efficient  passive  defense.  These 
circumstances  remove  the  section  from  our  sphere  of  discussion, 
except  that  attention  is  again  called  to  the  preponderating  im- 
portance of  a  navy.  Beneath  the  cape  is  the  remarkable  group 
of  islands  and  sounds  through  which,  or  around  which,  passes 
all  of  the  coast  trade  that  does  not  find  a  terminus  in  Narra- 
gansett  or  Buzzards  Bay.  Owing  to  the  physical  conditions 
the  region  is  incapable  of  artificial  passive  defense.  The  in- 
tricacies of  navigation  and  the  insuflficient  depth  alone  must  be 
relied  upon  to  embarrass  an  enemy.  In  the  sounds  he  can 
readily  establish  himself  unhindered  by  us  except  through  the 
intervention  of  a  naval  force.  The  same  is  true  of  Buzzards  Bay. 
Passing  over  the  minor  resting  points  of  the  coast,  Narraganset 
Bay  is  the  next  break  in  the  coast  demanding  attention.  Fixed 
defenses  at  the  main  entrance  with  obstructions  and  flanking 
defenses  in  the  eastern  channel  may  interdict  an  entrance  to  a 
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moderate  force.  They  cannot  save  Newport.  They  may  save 
Providence,  Bristol,  and  Fall  River  from  a  cruiser  attack,  but  it 
is  questionable,  as  before  stated,  if  those  objects  cannot  be 
better  secured  in  another  manner.  The  question  then  is  a 
strategic  one,  the  bay  being  remarkably  placed  in  relation  to 
other  points  of  great  importance  and  the  mouth  of  the  Thames 
River,  A  proposition  before  suggested  seems  to  bear  csped- 
ally  upon  this  point — that  there  should  be  no  half-way  treatment 
of  the  question — the  defenses  should  stand  against  cruisers  or 
against  an  attack  in  force.  As  a  base  for  naval  action,  the  bay 
of  Newport  is  superbly  placed,  but  in  that  respect  it  cannot  take 
the  place  of  a  location  nearer  the  mouth  of  Long  Island  Sound. 
If  fixed  defenses  do  not  cover  the  town  of  Newport,  »f  nothing 
is  refused  the  enemy  in  that  he  can  find  other  and  better  resting 
places  uncovered  by  defenses,  what  then  is  the  argument  for 
fortifying  the  point,  other  than  for  the  protection  of  Providence 
and  other  points  on  the  bay?  The  rational  answer  would  seem 
to  be  that  it  may  be  considered  as  the  outpost  for  the  interests 
ashore,  which  can  also  be  protected  by  inner  Unes;  that  is,  it 
forms  a  powerful  link  in  the  extensive  scheme  of  defense  devised 
for  the  eastern  entrance  of  Long  Island  Sound. 

The  entrance  to  Long  Island  Sound  comes  next  for  considera- 
tion, and  strategically  considered  it  would  seem  to  be  one  of 
the  most  important  points  of  the  Atlantic  coastline.  The 
desirability  of  protecting  it  by  fixed  defenses  seems  so  obvious 
that  the  only  real  question  in  the  matter  would  appear  to  be 
whether  it  is  adapted  to  such  treatment, — whether  it  is  feasible  to 
guard  the  entrance.  The  engineers  assume  that  such  defense 
is  entirely  practicable.  Being  the  gate  of  the  most  important 
waterway  of  the  entire  coast,  it  is  as  well  the  outpost  of  New 
York  on  its  most  vulnerable  side,  and  the  question  of  fortifying 
it  adequately  involves  works  at  the  southern  end  of  the  line 
marking  the  narrowest  parts;  intermediate  works,  and  a  forti- 
fied base  at  New  London.  It  is  probable  that  the  Long  Island 
end  from  its  physical  characteristics  cannot  be  fully  developed, 
but  in  the  presence  of  a  fleet  and  the  other  supporting  defenses 
it  would  be  well  nigh  impregnable.  In  the  absence  of  a  fleet, 
the  defenses  should  certainly  be  able  to  hold  out  for  a  time, 
imtil  they  could  be  relieved,  and  if  there  be  no  relief  they  might 
as  well  fall.    New  London  harbor,  at  the  mouth  of  the  Thames, 
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the  engineers  also  assure  us,  is  capable  of  a  high  order  of  passive 
defense.  It  occupies  in  addition  to  its  position  on  the  defensive 
line  a  position  relative  to  the  sound  analagous  to  that  of  Hamp- 
ton Roads  to  Chesapeake  Bay;  that  of  Key  West  to  the  Gulf  of 
Mexico,  and  to  many  strong  points  in  foreign  countries  deemed 
worthy  of  the  highest  treatment.  If  the  line  of  the  entrance  be 
forced,  no  enemy  in  his  surely  disorganized  state  would  venture 
to  leave  a  hostile  naval  force  behind,  sheltered  under  the  de- 
fenses of  the  harbor.  He  could  not  leave  it  behind  intact  only 
as  the  base  for  an  expected  fleet.  As  distinguished  from  New- 
port, Block  Island,  Buzzard's  Bay,  or  other  like  favorable  loca- 
tions for  an  enemy,  New  London  gains  greatly  by  being  just 
where  it  is.  The  question  of  refusing  any  part  of  Long  Island 
or  of  the  Connecticut  shore  to  an  enemy  bent  upon  a  coup-de- 
main  directed  against  the  great  interests  at  the  bottom  of  the 
sound  is  purely  a  military  one  and  no  fixed  defenses  can  prevent 
him  gaining  a  foothold.  The  narrow  entrances  at  the  bottom 
of  the  sound  to  the  East  River  are  easily  susceptible  of  defense 
and  should  be  liberally  treated. 

No  other  section  of  our  coast  except  possibly  the  Florida 
Keys,  is  comparable  with  it  in  military  importance  or  interest. 
The  holding  of  Long  Island  Sound  at  the  two  entrances  covers 
the  interests  of  three  great  states,  New  York,  Connecticut,  and 
northern  New  Jersey,  and  in  holding  the  eastern  end  much  will 
have  been  done  towards  the  security  of  the  coastwise  trade, 
although  that  trade  can  only  completely  be  secured  by  a  naval 
superiority.  It  is  stated  that  the  commerce  annually  reaching 
New  York  through  the  Sound  equals  in  value  the  total  com- 
merce entering  by  the  Narrows,  The  strategic  value  of  the 
sound  to  us  or  an  enemy  has  been  elsewhere  referred  to,  and 
in  our  wars  with  Great  Britain,  the  English  fleets  were  fully 
aware  of  it  and  freely  availed  themselves  of  the  large  and 
commodious  harbor  offered  by  Gardiner's  Bay,  A  modern 
fleet  would  find  it  a  most  advantageous  spot  for  the  transfer  of 
supplies,  and  its  simple  occupation  by  such  a  fleet  would  dis- 
joint almost  the  entire  coastwise  trade,  placing  the  enemy  in 
the  most  favorable  position  for  naval  operations  of  whatever 
nature.  The  proper  fortification  of  the  line  crossing  the  en- 
trance, in  all  that  is  implied,  would  involve  works  on  Plum 
Island,  Gull  Island,  Race  Rock,  and  possibly  on  Valliant  Rock. 
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Works  on  Gardiner  Point  in  addition  would  interdict  the  only 
passage  into  Gardiner's  Bay  suitable  for  large  vessels;  the 
width  of  the  passage  here  between  Plum  Island  and  Gardiner's 
Island  being  but  two  and  one-half  miles.  The  Race  has  a  width 
of  three  and  one-haU  miles  with  Valliant  Rock  in  the  centre, 
and  is  the  only  passage  suitable  to  vessels  of  size.  Works  on 
the  islands  mentioned  and  the  rocks,  with  submarine  mines 
should  deter  ati  enemy  from  attacking.  All  the  works  besides 
those  of  New  London,  can  be  dispensed  with  in  the  sound, 
except  those  at  the  western  end.  At  the  entrance  by  the 
Narrows,  defensive  works  should  be  placed  at  the  Hook  and 
Highlands;  on  the  shoals  in  the  lower  bay,  presumably  Romer 
Shoals;  Coney  Island,  and  points  to  the  eastward;  on  Staten 
Island  on  the  southeast  face;  at  the  Narrows  on  Staten  Island 
and  Long  Island,  and  at  points  above  points  which  are  favorably 
placed  for  mortars  commanding  the  entrance.  The  lower 
works  in  covering  the  lower  bay  cover  the  immense  interests 
of  northern  New  Jersey  in  addition  to  gaining  the  g^eat  strategic 
advantage  of  holding  the  bay.  The  suburbs  of  Brooklyn,  how- 
ever, may  be  exposed  to  distant  bombardment.  Works  of  the 
highest  order  would  seem  to  be  demanded  in  the  lower  bay, 
but  probably  one  of  the  best  defenses  against  the  entrance  of 
vessels  would  be  the  removal  of  navigation  marks  and  the 
judicious  use  of  submarine  mines.  The  works  would  still  be 
needed,  though  our  estimation  of  the  magnitude  may  be  sensibly 
diminished.  For  large  strange  vessels  the  navigation  of  the 
entrance  is  sufficiently  intricate  even  now,  and  if  an  enemy 
should  not  be  provided  with  pilots  of  the  first  order,  he  would 
be  embarrassed  in  making  the  entrance.  Foreign  pilots  for 
New  York,  however,  can  be  assumed  as  with  the  enemy,  but 
confusing  marks  may  still  hamper  the  entrance.  Submarine 
mines  and  controllable  torpedoes  should  be  sufficient  to  st 
him,  if  properly  Ranked. 

It  is  interesting  to  recall  the  old  works  as  they  existed  in  the 
War  of  the  Revolution  and  the  War  of  1812.  In  the  first  war 
they  were  placed  at  the  corner  of  Catherine  and  Cherry  streets, 
.at  Coenties  Slip ;  the  foot  of  Broadway,  and  on  the  hills  border- 
ing the  Hudson.  The  principal  works  of  our  late  Civil  War 
were  at  Hell  Gate,  Castle  Garden,  Governor's  Island  and  Bcd- 
loe's  Island,  the  lower  bay  being  open  to  whoever  wanted  iL 
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The  next  division  of  the  coast  from  New  York  to  Hatteras 
is  characterized  by  few  or  no  places  which  an  enemy  would  or 
could  make  an  object  of  attack,  few  places  oflfering^  any  facilities 
to  an  enemy.  With  the  exception  of  the  Delaware  and  Chesa- 
peake Bays,  there  are  no  openings  giving  an  entrance  to  vessels 
of  any  size.  Fixed  defenses  cannot  dispute  an  entrance  to  the 
mouths  of  either  bay,  or  the  occupation  by  an  enemy  of  their 
lower  sections.  It  would  seem  that  at  some  fit  point  in  the 
Delaware  capable  of  being  defended,  that  the  progress  of  an 
enemy  should  stop.  If  the  enemy  reaches  to  Delaware  City  the 
interior  line  of  communication  is  cut.  Delaware  Bay,  we  are 
informed,  can  be  forbidden  to  an  enemy  without  difficulty.  In 
the  Chesapeake  conditions  are  somewhat  different,  and  the 
question  of  fortifying  no  other  point  has  been  so  warmly  dis- 
cussed as  that  of  fortifying  Hampton  Roads.  The  location  of 
the  Norfolk  Navy  Yard  is  undeniably  a  superb  one,  and  so  far 
as  fortifications  at  Hampton  Roads  tend  to  protect  it,  they  are 
demanded.  The  location,  while  not  entirely  favorable,  is  yet 
such  as  to  tend  towards  a  formidable  defense,  and  on  the  prin- 
ciple of  keeping  defenses  in  advance  of  the  interest  they  are  to 
cover,  the  point  is  well  chosen.  Because  an  enemy  can  turn 
them  and  threaten  Norfolk  by  land  on  either  side  is  no  reason, 
as  sometimes  urged,  why  the  passage  for  ships  should  not  be 
guarded.  As  covering  Norfolk,  the  works  at  Hampton  Roads 
are  demanded,  and  for  other  strategic  reasons  they  are  also 
invaluable.  While  in  existence  and  covering  a  possible  naval 
force,  no  enemy  can  proceed  to  execute  any  operations  through- 
out the  extent  of  Chesapeake  Bay  and  its  tributaries  without 
first  engaging  that  force  or  at  least  sealing  it  up  and  masking  it. 
Harassing  attempts  can  be  originated  and  made  upon  him  from 
that  base,  and  if  he  cannot  hermetically  seal  it,  his  whole  action 
in  the  bay  will  be  disturbed  and  perhaps  prevented.  A  vital 
point  in  the  interior  commercial  route  is  also  secured  by  the 
defenses  of  Hampton  Roads. 

Baltimore  and  Annapolis  should  be  provided  with  defenses 
proportioned  to  the  attack — a  comparatively  light  defense,  we 
are  assured  under  the  conditions  that  obtain  there,  is  quite 
sufficient.  Fixed  defenses  in  the  Potomac  cannot  prevent  a 
recurrence  of  the  events  of  1814-15.  Light  defenses,  however, 
can  prevent  the  passage  of  the  only  vessels  able  to  use  the  river. 
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South  of  Cape  Henry  there  are  few  sites  favorable  for  occupa- 
tton  by  a  floating  force.  The  character  of  the  coast  is  very 
much  the  same  throughout  its  extent  to  Florida  Keys — low  and 
sandy,  with  many  minor  breaks  leading  to  the  interior  line. 
Outside  of  nearly  every  entrance  is  usually  to  be  found  a  bar 
interdicting  entrance  except  to  vessels  of  light  or  the  UghtestH 
draft.  In  the  majority  of  cases  light  defenses  supplementing 
the  naval  forces,  torpedo-boats  and  gunboats  in  the  interiorj 
waters  would  be  quite  sufficient  to  refuse  passage  to  such  ai 
enemy  as  could  attempt  it. 

Port  Royal,  admitting  large  vessels,  demands  treatment  ofl 
the  highest  type.  as.  lying  midway  between  the  Chesapeake  and 
the  Straits  of  Florida,  together  with  fortified  points  at  the 
Mississippi,  it  repeats  the  system  of  coast  fortification  in  the 
three  strongly  placed  and  fortified  points  of  VenicCt  Taranto 
and  Spezia,  and  it  is  further  a  naval  station  to  which  its  strategic 
position  gives  great  importance,  the  feature  of  outlying  base^j 
being  faithfully  repeated.  ^H 

The  vital  importance  of  holding  a  point  or  points  on  our^ 
southernmost  salient  commanding  the  Straits  of  Florida,  the 
great  highway  of  commerce,  will  be  appreciated  when  it  is  con- 
sidered what  the  effect  would  be  upon  our  commercial  and 
naval  movements  should  such  points  be  abandoned  to  the 
enemy.  The  mere  fact  of  such  occupation  would  paralyze  the 
former,  while  its  effect  upon  the  latter  can  only  be  imagined, 
for  consider  our  fleets  deprived  of  that  base  so  vital  to  them 
even  during  the  Spanish  War.  There  can  be  little  doubt  that 
other  enterprises  undertaken  by  these  fleets  would  be  abandoned 
and  that  the  recovery  of  that  base  would  become  the  main 
objective  of  those  Beets,  thus  illustrating  the  inter-dependence 
of  fleets  and  seacoast  fortifications.  If  the  base  under  fortifica- 
tions were  able  to  hold  out  for  a  time  against  hostile  attacks 
until  the  fleet  arrived,  the  naval  action  at  that  point  would 
become  of  vast  importance  and  one  in  which  the  advantage 
would  be  with  us,  whereas  with  the  enemy  in  possession  the 
reverse  would  be  equally  true.  Consider  further  the  condition 
of  vessels  as  to  coal  efficiency  after  steaming  at  speed  from  our 
northern  ports  to  the  southern  waters,  if  deprived  of  the  ability 
to  replenish  the  depleted  bunkers  at  friendly  bases  while  the 
hostile  fleet  is  in  the  vicinity.     In  a  strategic  sense  the  Florida 
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Keys  are  nearer  to  more  strongholds  of  foreign  power  and 
influence  in  this  hemisphere  than  are  any  other  points  upon  the 
mainland,  and,  thrust  far  out  to  the  southeast  or  west,  a  vast 
stream  of  commerce  flows  unceasingly  by  them.  The  situation 
in  both  the  military  and  commercial  sense  but  repeats  that  at 
Gibraltar,  Taranto  and  The  Skaw.  The  Tortugas  in  addition 
look  well  towards  the  channel  of  Yucatan,  and  it  is  good  that 
such  an  important  place  has  been  accorded  them  in  the  general 
scheme  of  fortification.  The  gulf  coast  continues  the  genera! 
strategic  features  of  the  southern  Atlantic  coast,  at  several 
points  permitting  the  entrance  of  large  vessels,  but  at  other 
points  the  defenses  should  be  of  the  strongest,  and  able  to 
withstand  the  attack  to  which  their  location  and  the  depth  of 
water  may  lay  them  open,  while  points  completely  exposed  to 
attack  should  be  neglected. 

In  general,  the  character  of  the  guH  coast  is  not  different 
from  that  of  the  section  just  considered,  there  not  being  many 
breaks  in  its  continuity  admitting  large  vessels,  and  the  feature 
of  outlying  bars  being  equally  characteristic  of  the  two  sections, 
it  may  be  safely  assumed  that  the  system  of  coast  fortifications 
applicable  to  one  section  of  the  coast  would  apply  equally  to 
the  other. 

The  Delta  of  the  Mississippi  is  flanked  by  sounds  and  lakes 
connecting  with  the  stream  itself  by  canals.  None  of  these 
waters  is  of  suitable  depth  for  occupancy  by  foreign  squadrons, 
for  they  are  navigable  by  light-draft  vessels  only.  The  modern 
conditions  are  such  that  an  attempt  at  a  coup-de-main  with 
New  Orleans  for  an  objective  could  or  should  be  easily  repulsed. 
The  former  deficiencies  in  transportation  and  communicattoit 
have  been  entirely  removed,  and  the  whole  strength  of  the 
country  could  be  readily  thrown  into  the  defense.  It  may  be 
assumed  that  an  enemy  could  readily  blockade  the  passes  and 
might  even  artificially  obstruct  the  South  Pass,  assuming  the 
absence  of  our  naval  force,  but  it  does  not  seem  likely  that  an 
enemy  in  face  of  modern  defenses  would  care  to  repeat  the 
action  of  Admiral  Farragut.  Torpedo-boats  constituting  a 
river  flotilla  could  operate  in  the  delta  under  the  most  favorable 
circumstances.  No  other  means  for  preventing  the  obstruction 
of  the  passes  is  apparent  if  the  command  of  the  gulf  is  lost  to  us. 

Without  dwelling  upon  the  strategic  features  of  the  Pacific 
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coast  or  of  the  shores  of  the  Great  Lakes,  the  author  <^nnotl 
dwell  too  earnestly  upon  the  fact  so  often  insisted  upon  in 
these  pages,  that,  in  any  system  of  fortifications  projected  or 
in  course  of  construction,  the  question  of  fortifying  this  or  that 
point  to  a  greater  or  lesser  extent  resolves  itself  into  the 
strength  of  the  naval  attack  to  which  it  may  be  subjected.  In 
other  words,  it  is  not  purely  a  question  of  the  strength  of  attack 
which  can  be  delivered  without  reference  to  what  our  fleets 
may  be  doing  in  other  parts  of  the  world  to  prevent  such  an 
attack,  but  that  it  is  a  question,  first,  last,  and  all  the  time,  what 
are  those  fleets  doing  to  that  end,  for  without  those  fleets,  the 
fortifications  are  useless;  Iience  the  pre-eminence  which  should 
be  accorded  to  the  naval  strategy  of  a  nation  when  any  scheme 
is  under  consideration  involving  the  defense  of  coasts.  Forti- 
fications do  not  set  fleets  free,  nor  do  great  fleets  remove  the 
need  for  fortifications,  for  at  certain  well-chosen  spots  there 
must  be  fortifications  under  cover  of  which  those  fleets  may 
replenish  and  refit;  and  which,  in  the  absence  of  those  fleets, 
may  yet  withstand  an  attack  for  a  time  sufficient  to  permit  their 
relief  from  the  sea.  It  is  unnecessary  to  recall  the  use  to 
Cervera  of  the  fortifications  of  Santiago,  but  another  example 
occuring  during  the  same  war  does  not  appear  to  have  been 
emphasized  to  the  same  extent.  The  squadron  posted  in  Hamp- 
ton Roads  during  the  opening  days  of  the  war  under  certain 
supposable  circumstances  might  have  derived  the  same  benefit 
from  fortifications.  If  threatened  by  the  attack  of  a  superior 
fleet,  which  had  arrived  on  the  coast  in  fighting  condition,  the 
squadron  had  been  compelled,  through  need  of  refitting,  to 
seek  A  harbor  or  have  been  caught  at  anchor  in  the  harbor,  the 
fortification  would  have  played  an  important  part,  Whco 
ready,  the  squadron,  inferior  or  superior,  could  have  met  the 
enemy,  with  the  result  that,  if  not  victorious,  the  enemy's  squad- 
ron would  have  been  in  no  condition  to  have  undertaken  terri- 
torial attacks.  Further,  it  may  be  asserted  that  a  hostile 
squadron  appearing  off  our  coast  with  the  knowledge  that  our 
squadron,  though  inferior,  was  intact,  and  at  a  well  chosen 
point,  would  not  venture  to  undertake  any  operations  agatns 
any  part   of  our   coastline    requiring  time   for  its   execution.^ 

From  Hampton  Roads  our  squadron  can  relieve  any  part 
the  threatened  Atlantic  seaboard,  and  with  a  squadron  at  Key 
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West,  the  entire  Atlantic  coast  is  covered  Fortifications  cause 
the  necessary  pause  or  delay,  for,  in  attacking  them>  the  am- 
munition is  exhausted  even  though  the  attack  has  not  suffered 
material  injury,  and  in  this  condition  the  fleet  is  in  the  worst 
possibte  condition  to  support  a  contest  at  sea.  This  use  of  a 
defending^  fleet  is  what  is  expressed  in  the  term  flanking  fleets 
and  is,  without  doubt,  the  use  for  which  the  squadron  at  Hamp- 
ton Roads  was  intended,  for  Cervera  would  have  had  but  scant 
opportunity  for  territorial  attacks  before  the  squadron  would 
have  challenged  him  upon  the  scene,  and  Cervera  being  a  naval 
strategist,  would  not  have  undertaken  such  enterprises  until 
our  squadron  had  been  disposed  of.  As  a  naval  strategist,  his 
only  possible  objective  at  that  time  could  have  been  our  floating 
forces,  and  hence  it  should  be  apparent  how  these  squadrons 
were  protecting  the  great  military  and  commercial  ports  of  the 
nation  though  seemingly  idle  in  port.  When,  later,  the  Spanish 
Navy  had  ceased  to  be  a  military  factor  to  be  seriously  con- 
sidered, it  was  open  to  us,  having  command  of  the  sea,  to 
undertake  any  form  of  territorial  conquest  which  might  have 
been  deemed  desirable. 


The  purely  naval  attack  upon  a  fortress,  or  the  dispositions 
for  the  defense  of  a  maritime  fortress,  subjected  to  a  naval 
attack  scarcely  can  be  classed  with  any  other  operation  of  war, 
although  various  comparisons  have  been  instituted,  but  not 
generally  sufficiently  sustained  by  argument  or  example,  the 
closest  comparison  perhaps  being  to  that  of  a  siege  in  regular 
order  maintained  against  a  land  fortress,  and  in  this  case  the 
analogy  fails  in  many  essentials.  It  is  usually  accepted  that 
if  siege  be  adequately  laid  to  any  fortress  which  cannot  be 
relieved,  the  fortress  must  fall,  the  conditions  being  that  the 
besieger  must  be  able,  while  constantly  assuming  the  offensive^ 
to  deprive  the  besieged  of  his  communications.  Under  these 
circumstances  the  besieger  is  constantly  gaining  in  strength,  or 
at  least  replacing  his  losses,  while  the  strength  of  the  besieged 
is  being  gradually  sapped  and  undermined  without  power  of 
renewal. 

In  order  to  fulfil  these  conditions  in  the  siege  of  a  maritime 
stronghold,  there  is  necessary  to  the  fleet  an  adequate  landing 
force,  which,  while  laying  siege   to   the  position,   effectually 
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shutting  it  in  from  outside  aid,  derives  its  support  and  suste- 
nance from  the  fleet,  the  analogy  here  being  more  or  less 
complete.  The  artillery  of  the  fleet  performs  the  part  of  the 
artillety  of  the  siege  in  keeping  down  the  fire  of  the  besieged, 
thus  restricting  the  action  of  the  fleet  to  that  of  the  siege 
artillery. 

The  naval  history  of  the  Gvil  War  is  rich  in  examples  illus- 
trative of  this  duty  of  vessels,  frequently  the  fire  of  the  fleet  in 
combination  with  the  siege  artillery  of  the  military  forces  pre- 
paring the  way  for  the  assault. 

No  further  comparison  of  the  action  of  ships  with  that  of 
artillery  in  the  field  can  be  drawn  from  the  simple  consideration 
of  the  fact  that  the  target  of  field  artillery  is  only  in  part  the 
opposing  artillery,  while  the  target  of  ships  in  action  against 
fortifications  (proper  fortifications)  should  be  almost  entirely 
the  opposing  guns,  for,  as  before  stated,  it  is  true  that  every 
shot  that  imbeds  itself  in  properly  constructed  earthworks, 
that  falls  short  or  over  the  crest,  or  that  fails  to  injure  a  gvat 
or  carriage,  is  lost  except  for  the  moral  effect  produced. 

In  endeavoring  to  arrive  at  some  deductions  that  may  be 
applicable  to  the  class  of  operations  under  consideration,  it  is 
natural  and  proper  to  seek  for  analogies,  which  may  tend  to 
elucidate  the  principles  which  should  g^ide  the  attack  or  the 
defense  in  such  operations.  When  the  attacking  squadron  has 
arrived  before  a  port  with  the  intention  of  operating  offensively, 
strategy  has  given  way  to  tactics,  and  it  may  be  that  in  the 
present  universal  state  of  uncertainty  concerning  the  tactical 
application  of  the  highly  developed  modern  weapons,  that 
changes  of  importance  are  required  in  our  conceptions  as  to 
that  application.  Military  students  have  arrived  at  a  gratifying 
concensus  of  opinion  that  the  principles  of  military  and  naval 
strategy  are  identical  as  well  as  immutable.  There  is,  however, 
no  such  consensus  of  opinion  when  the  subject  of  tactics  is 
under  consideration,  and  for  this  reason,  the  assertion  is  ven- 
tured here,  with  hesitation,  that  the  differences  may  be  more 
relative  and  less  radical  than  generally  supposed,  and  that 
tactical  principles  have  not  changed  to  the  extent  sometimes 
insisted  upon,  and  certainly  not  to  the  extent  that  weapons 
have  changed  or  improved.  Angles  of  presentment  will  be 
different,  ranges  will  be  widely  different,  and  the  targets  offered 
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by  ships  as  well  as  fortifications  have  undergone  radical  chang^es, 
but  before  a  fight  takes  place  the  ships  as  fornnerly  have  got  to 
be  brought  to  their  fighting  ranges,  and  when  there  they  must 
be  maneuvered — the  motive  power  of  steam  permitting  these 
operations  to  be  made  with  far  greater  certainty  and  precision 
than  formerly,  but  it  cannot  be  positively  stated  that  the  tactics 
in  the  attack  and  defense  have  been  radically  changed  thereby. 
The  sailing  fleet  had  to  wait  for  its  opportunity,  but  when  the 
opportunity  arrived,  it  had  to  be  handled  with  the  same  tactical 
ends  in  view.  The  greater  tactical  differences  will  perhaps  be 
found  in  the  guns  and  targets,  but  formerly  the  target  for  guns 
on  shore  was  the  motive  power  represented  by  the  sails  and 
rigging,  with  the  crews  at  the  guns.  To-day  the  crew  and  guns. 
the  flotability,  and  the  motive  power  are  still  the  targets, 
though  the  conditions  under  which  they  are  to  be  attacked  are 
totally  different. 

In  the  case  of  a  fleet  unaided  beginning  operations  against  a 
maritime  position,  it  will  be  found  that  its  front  of  operations 
will  in  most  cases  be  restricted  if  the  defense  has  done  its  duty. 
The  character  of  the  weapons  will  determine  the  varying  dis- 
tances covered  by  fire,  but  it  will  be  apparent  that  a  fortified 
port,  as  an  army  in  line  of  battle,  will  have  but  the  three  zones 
of  operations,  the  right,  the  centre,  and  the  left.  The  geo- 
graphical features  of  the  line  of  defense  will  generally  determine 
the  weakest  point  of  the  three  and  the  relative  strength  and 
importance  of  each ;  the  ordinary  form  of  many  harbors  offering 
an  angle,  or  a  curve,  re-entrant  as  regards  the  shore,  will 
hardly  furnish  a  doubt  but  that  the  centre  is  the  strongest,  and 
the  great  majority  of  the  fortifications  will  command  the  area 
in  its  front,  which  is  but  the  case  of  the  front  of  an  army  in  such 
a  line. 

An  attack  in  strength  upon  an  extremity  of  the  line  of  de^ 
fense,  enveloping  it  in  a  concentrated  fire,  might  neutralize  the 
advantages  of  the  defense  in  some  degree,  depriving  it  of  its 
cross  fire,  and  securing  for  the  attack  what  advantages  could  be 
obtained  from  the  use  of  enfilading  fire;  at  any  rate,  the  fleet 
concentrates  its  strength  upon  the  part  of  the  line  which  the 
defense  is  less  likely  to  be  able  to  support;  as  at  Charleston 
we  see  the  ironclad  fleet  finally  learning  that  lesson,  whatever 
might  have  been  the  case  as  regards  the  ability  of  the  fleet  to 
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have  g^one  on  to  the  city  at  any  time,  when  it  settled  down  to 
the  silencing  or  reduction  of  Wagner  it  was  doing  the  right 
thing,  tactically  considered,  and  when  Dupont  subdued  the 
forts  at  Port  Royal  he  concentrated  his  fire  first  upon  one,  then 
upon  the  other. 

When  the  line  of  defense  presents  the  rare  case  of  a  salient 
to  the  sea,  it  may  be  judicious  for  the  fleet  to  disperse  over 
only  a  portion  of  the  defense  perhaps,  thus  masking  the  re- 
mainder while  maintaining  a  cross  fire  over  the  works,  obtain- 
ing what  advantages  there  may  be  from  reverse  fire;  of  course 
flanks  cannot  be  driven  in,  nor  the  centre  broken  in  the  sense 
that  the  flanks  of  an  army  may  be  driven  in  and  thrown  into 
confusion,  but  the  same  results  may  be  produced. 

Having  dwelt  to  some  extent  upon  the  tactical  limits  of 
weapons  and  accessories,  and  their  use  afloat  and  ashore,  it 
may  not  be  amiss  to  examine  somewhat  closely  the  problem 
confronting  an  admiral  under  instructions  to  make  an  attack 
in  force  upon  a  fortified  port  of  the  first  rank,  bearing  in  mind 
that,  while  the  whole  system  of  coast  defense  to  whatever 
extent  it  is  carried  is  based  solely  upon  the  probable  nature  and 
extent  of  an  attack,  and  that  attack  must  be  modified  and  con- 
trolled by  the  state  of  preparation  of  the  defense.  The  position 
of  the  defense  will  be  nearly  as  follows :  the  g^uns  mounted  will 
perhaps  be  equal  in  numbers  and  power  to  those  of  the  attack, 
and  the  direction  of  that  attack  being  closely  a  matter  of 
dividers  in  the  hands  of  the  defense,  the  guns  will  be  so  placed, 
governed  by  the  character  of  the  land,  as  to  maintain  a  con- 
tinuous fire  over  the  entire  water  approaches  from  the  extrem- 
est  effective  range  to  the  line  marking  the  draft  of  water  beyond 
which  the  ships  may  not  advance.  A  skilful  arrangement  of 
the  batteries  will  enable  this  concentrated  fire  to  be  maintained 
with  the  greatest  number  of  guns,  and  it  will  be  noticed  that 
the  initial  fire  of  the  defense  will  be  that  from  the  heaviest 
guns  and  from  the  mortars;  and  as  the  arc  of  fire  narrows,  the 
volume  will  increase  as  the  range  of  the  lighter  quicker  fire 
guns  becomes  effective.  In  some  harbors  a  concentration  of 
fire  will  be  possible  over  the  entire  front  of  operations  of  the 
attack,  while  in  others,  there  will  be  centres  of  concentration 
owing  to  the  irregular  configuration  of  the  coastline  in  which 
centres  various  groups  of  batteries  will  offer  mutual  support. 
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All  the  possible  combinations  of  6re  will  be  studied  and  pre- 
pared beforehand  it  is  to  be  hoped  over  the  whole  known 
ground;  the  standard  of  perfection  being  the  greatest  possible 
volume  and  intensity  of  fire  over  the  zone  of  approach.  So  far 
as  compatible  with  this  standard,  the  guns  themselves  will  be  as 
widely  dispersed  laterally  and  in  elevation  as  possible, — every 
feature  of  the  terrain  tending  to  invisibility  will  be  utilized.  En- 
gineers charged  with  the  construction  of  seacoast  defenses  should 
make  a  part  of  their  study  from  the  sea,  so  that  they  may  know 
that  the  works  are  concealed.  Mortars  will  remain  entirely  con- 
cealed, and  at  a  distance  oi  2000  yards  it  should  be  next  to  im- 
possible with  a  powerful  glass  even  to  see  a  gun  properly  mounted 
under  the  ordinary  atmospheric  conditions  that  obtain  in  seaports. 
The  supply  of  ammunition  of  the  defense  may  be  assumed  to 
be  practically  inexhaustible;  and  it  scarcely  can  be  expected 
that  the  bitter  lessons  of  the  past  in  the  matter  of  the  danger 
following  its  exposure  will  be  ignored.  Attempts  have  been 
made  to  assign  a  primary  position  to  the  submarine  system  of 
defense  of  a  fortified  port,  but,  important  as  it  is,  it  must  rank 
second  to  the  gun  defense,  from  the  simple  consideration  of 
the  fact  that  unless  mines  are  covered  and  flanked  by  guns  they 
can  readily  and  easily  be  removed,  as  was  repeatedly  done 
during  the  Civil  War,  and  is  to-day  accomplished  in  the  annual 
maneuvers.  A  question  that  suggests  itself  at  once  regarding 
obstructions  of  all  kinds  and  concerning  their  role  of  defense  is, 
is  it  desirable  to  forbid  the  attacking  fleet  approaching  to 
fighting  ranges,  or,  is  the  defense  strong  enough  to  desire  a 
trial  of  strength?  While  it  may  not  be  contemplated  that  a 
fleet  will  entangle  itself  in  a  mesh  of  obstructions,  it  is  possible 
that  the  attempts  at  countermining  may  have  had  only  partial 
success,  or  the  damage  done  may  have  been  repaired;  or  once 
in  the  mine  field,  the  injury  or  alarm  of  one  ship,  the  moral 
effect  especially  in  a  narrow  channel,  may  give  the  defense  the 
opportunity  it  desires.  This  would  indicate  that  the  mine  field 
should  cover  the  locus  of  the  effective  fi.re  of  the  defense,  but 
if  delay  is  vital  to  the  defense,  the  mine  system  should  be  more 
advanced  and  extended.  Should  the  harbor  possess  several 
channels  of  approach,  all  but  one  would  probably  have  been 
strewn  with  contact  mines  of  the  most  effective  type,  which  are 
at  the  same  time  the  most  dangerous.    One  channel  preserved 
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for  friendly  use  to  the  last  may  have  been  provided  with  tlie 
<;lectncal  contact  mines,  acting  upon  contact  or  not,  at  the  will 
of  the  observer,  though  in  presence  of  a  hostile  fleet  the  more 
effective  mine  may  have  been  substituted;  all  this  upon  a  pre- 
arranged plan.  The  channels  will  be  further  obstructed;  delay 
to  the  fleet,  at  any  rate  under  fire,  is  vital  to  the  defense.  All 
questions  of  exit  or  entrance  other  than  to  those  of  the  mobile 
defense  or  to  friendly  vessels  should  now  be  waived.  For  the 
proper  operations  of  mine  fields,  a  system  of  position  finding 
is  essential,  and  would  be  thoroughly  worked  out,  and  at  the 
present  stage  of  range  and  position  finding  for  the  proper 
service  of  guns  on  shore,  it  may  be  assumed  that  the  gunners 
will  be  furnislied  momentarily  with  all  the  data  needful  for  the 
accurate  pointing  and  ranging  of  their  guns,  \i  indeed  the  guns 
are  not  pointed  by  the  mechanism  of  the  finder  itself. 

The  searchlights  will  be  so  placed  and  so  handled  as  to 
illuminate  at  the  proper  time  and  in  the  proper  way  points 
needful  to  enable  the  gimners  to  lay  their  guns  without  the 
enibarassment  that  attends  the  improper  use  of  those  valuable 
auxiliaries,  and  they  should  be  arranged  in  positions  separate 
from  the  batteries  and  independent  altogether  of  them,  while 
others  should  cover  the  mine  field,  positions  near  the  water 
being  the  best.  The  source  of  the  beam  will  nattirally  be  a 
target  for  machine  gun  fire  or  quick  fire,  and  there  is  no  reason 
why  the  batteries  should  be  subject  to  that  fire  with  them; 
besides,  when  near  the  guns,  the  aim  is  deranged  through  many 
causes — reflections  on  the  sights,  brilliancy  of  the  beam  and 
others — and  further,  positions  away  from  the  light  are  better 
for  observers  as  well  as  for  the  gunners.  Experiment  has 
amply  proven  that  positions  for  the  lights  are  better  located 
away  from  the  guns,  the  reason  being  the  interference  in  the 
beam  of  light  of  particles  of  dust,  and  the  presence  of  smoke 
or  mist,  with  the  consequent  repeated  reflections  caused  by 
such  particles.  An  observer  near  the  source  of  light  has  all 
these  reflections  against  him,  while  if  the  observer  is  above  the 
level  of  the  lights,  the  area  illuminated  is  more  under  his 
observation.  The  chances  of  the  light  being  hit  are  extremely 
small,  for  in  the  face  of  the  brilliant  illumination,  neighboring 
objects  are  relatively  more  indistinct,  and  an  accurate  estima- 
tion of  distances  is  out  of  the  question.    At  point-blank  ranges 


THE  COAST   IN   WARFARE. 


only  is  a  successful  hit  on  a  searchlight  more  than  a  mere  chance, 
and  if  in  addition  the  light  can  be  shifted  occasionally^  or,  as 
has  been  suggested,  if  the  light  be  shielded  entirely,  throwing 
its  rays  upon  a  comparatively  cheap  reflecting  surface,  the 
problem  of  protection  to  the  lights  is  solved. 

Experiments  carried  out  in  England  between  the  years  1884 
and  1888  go  to  show  most  conclusively  that  the  searchlight  is 
most  valuable  to  the  defense,  especially  when  its  beam  is  throwfn 
over  a  water  surface.  It  was  found  impossible  either  to  get 
the  range  of  a  searchlight  or  to  give  aim  properly  when  the 
sights  were  in  the  sector  of  the  beam;  this  was  the  case  both 
when  small  arms  and  machine  guns  were  used.  From  the 
nature  of  things,  the  flanking  defenses  may  be  well  advanced 
in  front  of  the  main  defense,  and  provision  made  against  a 
parly  landed  to  destroy  them  which  will  be  best  effected  by 
rifle  and  machine  gun  fire  over  any  ground  practicable  for  the 
landing  or  approach  of  such  parties.  If  the  countermining 
flotilla  has  within  its  numbers  a  vessel  or  vessels  provided  with 
searchlights,  a  good  tactical  use  of  the  light  in  that  case  would 
be  to  throw  its  rays  directly  into  the  eyes  of  the  gunners  on 
shore;  the  vessel  using  the  light  in  such  a  way  would  be  a 
comparatively  poor  target,  and  would  thus  furnish  a  valuable 
diversion  favoring  the  object  of  attack. 

The  vedette  duties  for  a  seaport  can  be  performed  perfectly 
by  torpedo-boats  unless  steam  tugs  and  yachts  are  deemed 
available  for  that  purpose;  there  seems  no  need  for  an  especial 
type  for  the  performance  of  this  duty,  the  importance  of  which 
is  perhaps  on  the  increase.  The  torpedoes,  other  than  mines^ 
controllable  or  automobile,  operated  from  shore  stations  will 
be  in  a  state  of  readiness  for  use  at  the  proper  time;  and  so  far 
as  organization  and  system  can  go  there  should  be  no  mis- 
direction in  their  use.  Lastly,  to  complete  this  resume  of  the 
condition  of  a  fortified  port,  it  is  fair  to  assume  that  there  is 
free  and  easy  communication  between  all  its  parts  and  a  perfect 
community  o(  interest,  each  element  developing  its  efficiency 
to  the  utmost,  while  a  harmony  is  maintained  throughout  the 
whole,  the  key  to  all  being  organization. 

Before  bringing  the  forces  to  the  test  of  battle,  it  is  well  to 
understand  the  status  of  the  attacking  fleet  as  it  may  be  con- 
stituted- On  the  original  assumption  upon  which  the  system 
4fi 
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of  fortification  has  been  based,  the  attack  will  bring  to  bear  in 
armor-clad  vessels,  an  armament  not  inferior  to  that  on  shore, 
equally  protected  over  limited  areas,  and  a  large  secondary 
armament.  The  attack  will  also  include  a  number  of  cruisers 
of  small  protection  but  of  large  secondary  battery  and  strength, 
besides  a  numerous  flotilla  of  the  most  efficient  seagoing  tor- 
pedo vessels,  as  well  as  boats  of  a  smaller  type  transported  in 
depot  or  other  ships.  There  will  also  be  repair  ships,  ammuni- 
tion transports,  supply  ships  of  all  kinds;  and  very  likely  there 
vill  accompany  the  fleet,  vessels  of  an  especial  type  prepared 
for  the  particular  operation  in  view.  The  batteries  of  the  fleets 
will  possibly  number  amongst  their  weapons  g^ns  for  curved 
and  high  angle  fire,  and  for  the  use  of  high  explosives,  unless, 
indeed,  high  explosives  and  smokeless  powder  do  not  form  the 
greater  part  of  the  ammunition  of  the  fleet.  Just  as  the  siege 
of  a  great  land  fortress  is  not  carried  on  by  an  army  constituted 
for  field  operations,  but  is  a  matter  requiring  especial  prepara- 
tion and  appurtenances,  so  will  the  naval  siege  of  a  maritime 
fortress  only  be  attempted  with  especial  appliances,  and  such  a 
fleet  will  not  be  brought  complete  into  the  presence  of  coast 
defense.  A  secure  station  will  have  been  established,  and  only 
the  effective  fighting  part  of  the  fleet  will  proceed  at  first  to 
the  active  work  of  the  siege. 

Such  being  the  constitution  of  the  defense  and  the  attack,  the 
relative  limitations  and  advantages  of  each  should  now  be 
considered,  and  in  this  connection  analysis  may  prove  the  safest 
guide.  The  defense,  as  should  be  the  case  in  all  military  opera- 
tions, has  been  prepared  deliberately  in  advance  to  the  best 
advantage  upon  the  field  of  battle,  the  direction  of  the  attack 
having  been  restricted  and  having  been  foreseen.  To  offset 
this  advantage,  the  defense  has  no  mobility,  no  power  other 
than  in  the  possession  of  especial  vessels  to  assume  the  offen- 
sive at  appropriate  times.  It  is  not  necessary  to  compare  the 
relative  gun  efficiency  of  the  attack  and  defense,  as  to  which 
has  the  advantage,  the  fixed  gun  firing  at  a  moving  target,  or 
the  moving  gun  whose  target  is  fixed — the  range  and  position 
finder  and  smokeless  powder  have  settled  that  question  in 
favor  of  the  defense.  It  may  be  urged  against  this  opinion 
that  the  range  and  position  finder  has  found  its  application  on 
board  ship,  but  thus  far  its  base  line  is  limited;  its  efficiency  is 
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impaired  on  certain  bearing^s,  and  the  slightest  unsteadiness  of 
the  ship  will  preclude  the  laying  of  guns  otherwise  than  by 
direct  sight;  it  is  further  considered  unreHable  on  board  ship 
from  the  rupturing  of  its  connections  by  shock.  On  shore  the 
choice  of  base  hnes  is  almost  unfettered;  the  steady  guns  may 
be  laid  in  various  ways,  and,  in  the  case  of  mortars^  nothing 
whatever  is  gained  by  a  direct  visual  pointing.  The  range 
and  position  finders  on  board  ship  cannot  avoid  the  shock, 
while  those  on  shore  can  be  placed  so  as  to  be  but  slightly,  if 
at  all,  embarrassed  by  it.  It  has  been  said  that  a  tendency 
existed  to  underrate  the  advantage  possessed  by  the  ship  in  its 
mobility,  but  if  it  is  considered  that  both  the  fire  from  the  ship 
and  from  the  shore  are  affected  in  the  same  degree  by  that 
mobility,  and  that  every  hit  on  the  ship  tells,  while  only  hits  on 
the  gun  or  its  carriage  or  in  the  magazines  (which,  as  before 
stated,  should  be  impossible)  are  fatal  to  properly  installed 
shore  guns,  it  may  perhaps  be  admitted  that  fixed  gims  have 
the  advantage. 

The  defense  should  be  enabled,  so  far  as  the  ammunition  is 
concerned,  to  sustain  an  unlimited  siege,  and,  while  the  attack- 
ing fleet  can  keep  up  its  supplies  by  sea,  the  advantage  in  this 
respect  would  seem  to  rest  with  the  defense.  Should  the  attack 
be  undertaken  while  the  defense  had  at  some  other  point  a  float- 
ing force  yet  intact  and  unmasked,  the  attack  would  be  liable  to 
the  loss  of  its  supply  vessels  en  route,  another  illustration  of 
the  influence  of  a  fleet  in  protecting  a  coast,  for  under  such 
circumstances  the  attack  could  not  be  delivered.  At  close 
range  the  defense  may  possess  a  certain  mobility  if  compara- 
tively heavy  guns  can  be  transported  from  point  to  point, 
thereby  enabling  an  unexpected  concentration  of  fire  upon  the 
unarmored  portions  of  vessels.* 

No  other  advantages  possessed  by  the  defense  seem  specially 
noteworthy,  unless  reference  is  made  to  the  delaying  power 
in  its  hands  in  the  shape  of  obstructions  perhaps  renewed  from 
time  to  time.  The  attack  has  the  choice  of  the  time  and  manner 
in  which  to  give  the  assault,  and  also  is  not  ignorant  of  the 


*  It  is  stated  that  the  Confederates,  at  least  in  the  Ogecchee  River 
works,  shifted  the  position  of  their  guns  with  good  resutis  when  attacked 
at  different  times  by  monitors. 
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field  of  battle,  having^  exhausted  every  means  of  obtaining 
mation,   through   its   intelligence   staff,   through    capture,! 
through  reconnaissances.  It  can  dehver  the  assault  as  tt  pi 
while  its  guns  can  support  or  concentrate  their  fire  in 
sible   combinations,   limited  only   by   the   water   appr 
tlie  attack  fails  or  seems  hopeless,  it  can  withdraw;  w 
the  other  hand,  if  it  succeeds  and  the  defense  is  sil 
destroyed,  the  attack  by  ships  must  call  in  another  fod 
profit  to  the  full  from  the  victory.     If  the  object  be  otherj 
mere  destruction,  this  is  as  well  a  hmitation  placed  up 
defense,  the  only  result  it  can  hope  to  draw  from  success 
the  repulse  of  the  attack  with   such  incidental   losses 
attack  may  suffer.    The  defense  must  fight  when  and  ho 
attack  pleases,  and  can  reap  no  further  advantage  from  s 
than  the  maintenance  of  its  integrity,  and  must  remain  in 
tion  subject  to  further  attack,  an  attack  perhaps  delivered' 
new  lines. 

Having  thus  considered  the  constitution  of  the  attack 
the  defense,  their  limitations  and  relative  a(Jvatitages  and 
advantages,  it  will  next  be  proper  to  examine  the  object^ 
attack  may  have  in  view,  as  influencing  the  mode  or  man 
attack.     In  this  examination  the  defense  has  little  standin 
it  has  perforce  covered  all  contingencies  as  far  as   lay 
its  power,  but  it  cannot  be  assumed  that  the  attack  intelli 
delivered  will  proceed  as  though  there  were  no   object 
than  a  test  of  strength.     The  defense,  we  will  say,  will 
an  arsenal,  a  naval  arsenal;  and,  as  is  usually  the  caseJ 
location  of  an  arsenal  is  a  pivotal  point  of  commerce  a 
decisive  strategic  point  of  the  littoral,  and  also  a  great 
It  may  be  that  an  inferior  fleet  and  improvised  coast-de 
vessels  are  sheltered  within  the  works,  a  not  unusual  coa 
in  the  light  of  experience.    The  political  character  of  ih 
will  be  a  large  factor  in  determining  the  objectivCj  as 
the  opinion  the  attack  holds  of  the  defense  affect  the  m 
of  attacking  that  objective. 

The  objective  may  be  the  destruction  of  the  arsena! 
shipping,  as  was  the  case  at  several  places  during  the  Civil 
If  this  cannot  be  attained  by  distant  bombardment,  the  fo 
tions  must  be  silenced  and  passed;  the  same  being  true 
objective  is  to  obtain  a  money  ransom  from  the   city. 
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threat  of  bombardment,  and  a  great  deal  is  heard  of  this  objective 
nowadays. 

It  may  well  be  stated  that  the  fears  of  our  own  people  on  this 
point  are  excessive.  To  reach  the  outskirts  of  Brooklyn — the 
only  points  than  can  be  reached  by  shell  fire  from  the  sea — 
vessels  drawing  20  feet  of  water  and  over  can  approach  in 
safety  only  to  within  about  six  miles,  and  only  then  by  placing 
themselves  in  a  narrow,  dangerous  pocket.  If  under  fire  from. 
concealed  gun  and  mortar  batteries,  their  practice  with  the 
extreme  elevation  demanded  should  not  be  very  satisfactory, 
and  certainly  need  not  cause  panic  among  the  population. 
There  is  also,  as  we  have  seen^  a  trend  of  thought,  more  or 
less  expert,  toward  a  naval  warfare  of  destruction  both  of  public 
and  of  private  property.  If  there  be  truth  in  the  views  before 
quoted,  views  which  receive  a  certain  amount  of  support,  such  a 
warfare  may  be  looked  for.  If  the  vessels  of  the  inferior  naval 
force — and  it  is  acknowledged  there  are  grounds  for  the  belief 
in  recent  wars — are  going  to  shut  themselves  up  under  the  guns 
of  fortified  ports,  there  will  be  little  for  the  superior  navy  to 
do  after  dispositions  have  been  made  for  a  war  on  commerce, 
if  he  is  not  to  attack  the  enemy  in  his  ports  in  case  he  cannot 
draw  him  out.  The  shutting  up  of  the  enemy  will  hardly  be 
sufficient  to  the  attacking  fleet  or  to  the  people  behind  it,  apart 
from  the  fact  that  the  lapse  of  time  under  certain  conditions 
tells  more  against  the  attack  than  the  defense. 

It  may  be  assumed  that  few  considerations  will  deter  hostile 
vessels  from  demanding  an  indemnity  from  towns  and  cities 
liable  to  bombardment,  and  this  cannot  be  prevented,  and  the 
reduction  of  such  places  may  be  exceptionally  a  military  neces- 
sity, perhaps  to  break  up  a  focus  of  opposition.  Bombard- 
ments of  the  strong  points  of  very  inferior  powers  are  produc- 


*It  is  sUted  that  in  the  in  struct!  oms  issued  to  Commandants  of  English 
Fortresses  some  years  back  directing  them  to  prepare  complete  schemes 
for  the  defense  of  the  places  under  their  jurisdiction,  that  the  effect  of 
bombardment  was  in  nearly  every  case  more  moral  than  actual  upon  the 
public,  and  that  if  good  arrangements  were  made  for  putting  out  fires, 
arrangements  whkh  have  been  organized  in  these  stations  a$  far  a.%  possi- 
ble in  times  of  peace,  no  place  need  submit  to  pay  forced  contributions 
simply  because  it  is  threatened  with  bombardment  at  long  range. 
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live  at  times  of  important  results  even  where  the  power  of 
retaliation  is  absent.* 

Concerning  the  point  whether  vessels  should  anchor  or  not 
in  engaging  fortifications,  Captain  Goodrich  says  in  reference 
to  the  Alexandria  bombardment :  "  Hammering  away  was  very 
skilfull,  and,  in  the  end,  was  tolerably  fortunate,  but  it  is  certain 
that  the  length  of  the  action,  while  abundantly  foreshadowed  in 
Admiral  Seymour's  order  of  the  battle,  was  a  disappointment 
to  those  who  expected  short  work  to  be  made  of  the  Egyptians, 
while  it  drained  the  stock  of  ammunition  to  a  dangerously  low 
ebb.  The  outside  squadron  having  tried  both  modes  of  attack, 
under  way  and  at  anchor,  definitely  solved  one  important  prob- 
lem: There  remains  no  possible  doubt  that  ships  engaging  forts 
not  superior  to  them  in  force  gain  more  in  accuracy  of  fire  by 
anchoring  than  in  safety  by  keeping  under  way." 

If  the  action  is  carried  on  with  the  ships  under  way,  they  may 
fire  from  fixed  points,  and  they  need  be  under  way  only  in  case 
the  high  angle  fire  from  shore  is  accurate  enough  to  make 
their  danger  from  that  source  very  real;  and  torpedo  flotillas 
may  compel  the  attacking  fleet  to  remain  under  way,  and  no 
doubt  will  do  so,  if  the  past  be  any  guide.  The  defense  will 
hardly  make  use  of  torpedo-boats  by  daylight  as  an  oflfensive 
return  to  such  an  attack,  although  attempts  may  be  made,  but 
at  night  they  will  assuredly  endeavor  to  find  and  attack  the 
squadron.  The  answer  of  the  attack  would  be  the  vigilant 
picket  system,  rapid-fire  and  machine  guns,  and  a  counter 
oflfensive  with  torpedo-boats,  while  its  mobility  would  be  the 
best  defense. 

It  may  form  part  of  the  programme  of  the  attack  to  occupy 
the  position  assaulted  as  the  base;  the  destruction  of  the  ma- 
terial interests  of  the  place  then  would  not  be  politic.  At  Port 
Royal  it  was  necessary  to  overcome  the  fortifications  at  the 
entrance,  the  object  was  the  undisturbed  occupation  of  the 
Roads  as  a  base.  It  may  be  necessary  to  break  up  the  com- 
merce of  the  place,  and  if  the  blockade  is  not  sufficient,  the 
overcoming  of  its  defenses  and  its  occupation  will  be  incumbent 

*  It  is  said  that  in  1878  the  Russian  Admirals  in  the  East  had  instructions 
to  demand  large  sums  of  money  from  Sydney  and  Melbourne  under  threat 
of  bombardment  with  some  hours  notice. 
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Upon  the  attack.  While  the  blockade  at  Charleston  and  the 
Cape  Fear  River  became  remarkably  effective,  it  was  deemed 
advisable  to  make  prodigious  efforts  for  the  reduction  and 
possession  of  their  defenses.  The  objective  of  the  action  in  the 
Mississippi  was  New  Orleans,  and  the  severing  of  the  Con- 
federacy a  part  of  the  anaconda  policy  practiced  towards  the 
South.  All  the  fortifications  on  the  river  did  not  materially 
aid  the  Confederacy  in  maintaining  its  communications,  the 
forts  were  only  passed,  falling  by  their  own  weight  when  the 
fleet  had  run  by  them,  thus  severing  their  communications  and 
opening  the  river.  At  Mobile  the  defending  fleet  having  been 
beaten  and  the  fortifications  overcome,  the  blockade  was  abso- 
lute; the  city  and  shipping  did  not  suffer.  These  examples 
only  emphasize  the  fact  that  between  a  fleet  and  fortifications, 
there  will  not  be  a  blind  struggle,  but  a  carefully  planned  and 
executed  exhibition  of  tactical  skill,  having  constantly  in  view 
on  the  side  of  the  attack  a  well-defined  objective,  to  the  frustra- 
tion of  which  all  the  energies  of  the  defense  will  be  bent. 

The  objectives,  then,  which  an  attacking  fleet  might  have  in 
view  may  be  as  follows : 

1.  Complete  conquest  and  occupation,  which,  however,  iray 
be  only  temporary. 

2.  The  destruction  of  the  defenses  and  war  material,  or  of 
either. 

3.  Bombardment  of  cities  before  or  after  the  defenses  have 
been  silenced,  perhaps  following  a  demand  for  ransom. 

4.  The  destruction  of  shipping, 

5.  The  results  to  be  obtained  from  raids. 

A  reconnaissance  will  precede  all  attacks  of  magnitude  of 
whatever  nation ;  it  will  be  made  by  fast  cruisers  or  torpedo 
cruisers,  and  should  have  for  its  object  the  locating  so  far  as 
possible,  and  estimating  the  nature  and  strength  of  all  the 
defensive  resources.  This  service  will  require  a  large  amount 
of  skill,  demanding  for  its  performance  a  fine  military  insight. 
Soundings  should,  in  cases,  be  taken  and  sketches  made,  all 
changes  in  the  aids  to  navigation  noted ;  and  it  would  be  one  of 
the  many  duties  of  this  party  to  make  captures  of  boats  or 
fishermen,  landing  if  necessary  for  the  purpose.  These  rapid 
cruisers  fulfil  the  purpose  of  cavalry  in  this  respect.  A  recon- 
naissance further  should  also  have  for  its  objects  the  selecting 
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of  landmarks  or  constructions  that  might  serve  in  ranging  the 
guns,  or  as  marking  the  positions  to  be  reached  by  gun  fire. 
The  examination  should  also  have  for  one  of  its  objects  the 
searching  out  of  the  nests  of  torpedo  boats  along  the  coast, 
and  should  be  made  in  force  and  numbers  sufficient  to  break 
them  up  and  destroy  or  capture  boats  wherever  found.  Other 
objects  to  be  obtained  will  suggest  themselves,  such  as  laying 
buoys  for  ranges,  and  if  deemed  necessary,  drawing  the  fire 
of  the  batteries.  The  reply  of  the  defense  lies  in  the  perfection 
of  its  signalling  system,  picket  boats,  and  the  facility  and  safety 
with  which  the  torpedo-boats  can  be  moved  from  p<Mnt  to  point, 
ready  to  avail  of  opportunities  to  attack. 

One  precaution  to  be  observed  by  the  defense  is  so  obvious 
in  time  of  war  that  it  hardly  needs  notice,  that  is,  to  remove 
from  the  coast  or  from  the  vicinity  liable  to  attack  by  cruisers 
or  raiders,  anything  that  can  in  any  way  benefit  them — live 
stock,  rolling  stock,  stores  of  all  kinds — and  all  pilots  and 
persons  competent  for  pilot  work  should  be  placed  under 
surveillance.  The  reconnoitering  vessels  besides  their  duties 
as  outlined  pertaining  to  the  reconnaissances  of  selected  ports, 
would  have  the  still  more  vital  duties  of  searching  out  the 
defense  fleets.  The  smaller,  the  more  numerous  and  more 
rapid  the  vessels,  the  more  effectively  could  they  perform  all 
their  multifarious  duties.  Matters  of  importance  will  require 
to  be  communicated  at  once  to  the  fleet,  and  yet  touch  should 
not  be  lost  with  the  enemy.  The  mine  fields  will  first  demand 
attention  by  the  attack,  if  they  are  so  placed  as  to  interfere 
with  the  fleet  in  properly  posting  itself  to  begin  the  attack. 
Being  perfectly  under  the  command  of  rapid-fire  and  machine 
guns,  riflemen,  and  even  old-type  guns  using  shrapnel  and 
canister,  as  well  as  many  of  the  guns  of  the  main  defenses,  no 
efforts  will  be  made  at  countermining  by  daylight  other  than 
such  as  may  be  made  by  projecting  explosives  into  the  mine  field 
and  by  a  fire  maintained  on  the  guns  of  the  flanking  defense. 
Night  furnishes  the  opportunity  for  countermining.  The  de- 
fense will  be  with  searchlights,  torpedo-boats,  and  vedettes  or 
picket  boats,  and  the  flanking  guns;  the  vedettes  and  torpedo- 
boats  to  give  the  alarm  and  to  engage  if  able.  The  search- 
lights should  cover  a  well-defined  line  in  advance  of  the  obstruc- 
tions, cr  both  in  advance  and  in  rear.     It  does  not  seem  proper 
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that  they  should  be  continually  in  use.  They  would  but  mark 
the  position  of  the  mines  for  a  wary  enemy  able  to  draw  deduc- 
tions. They  may  come  into  use  upon  the  alarm  from  the 
vedettes,  or  they  may  be  automatically  put  in  action  by  the 
attacking  or  countermining  parties. 

It  has  also  been  proposed  that  a  discharge  from  the  flanking 
guns  over  the  line  might  be  effected  in  the  same  manner;  this 
would  seem  to  be  an  unnecessary  complication  apart  from  the 
consideration  of  the  width  to  be  covered  by  such  a  discharge. 
Boat  torpedoes  in  advance  of  the  fixed  obstructions,  or  fixed  to 
them,  are  efficient  weapons  for  the  defense. 

In  the  laying  of  countermines  and  the  throwing  of  explosives 
into  the  mine  field,  advantage  will  be  taken  of  the  shadows 
on  the  water  under  the  land  for  the  concealment  of  operations. 
A  point  vital  to  both  the  attack  and  defense  is  a  simple  and 
effective  system  for  the  recognition  of  friendly  vessels,  large 
and  small,  which  will  not  betray  their  position  to  the  enemy. 
Under  a  proper  system  combining  mines,  rapid-fire  guns,  search- 
lights, and  mobile  defenses,  countermining  promises  to  be  a 
very  desperate  business,  and  such  a  system  will  render  cutting 
out  expeditions  next  to  impossible,  while  the  attack  may  be 
driven  to  attempts  by  land  against  the  flanking  defenses  of  the 
mines,  the  guns,  tights  and  firing  stations. 

Should  the  mine  system  be  restricted  to  a  point  or  position 
where  the  defense  is  able  to  concentrate  an  overwhelming  fire 
upon  the  attack,  it  may  be  that  the  attack  can  proceed  to  take 
position  for  overcoming  the  less  supported  works  and  the 
flanking  defenses,  intending  to  operate  later  against  the  mine 
field,  or  both  operations  may  proceed  simultaneously;  or  the 
fleet  attack  by  day,  the  countermining  by  night.  This  latter 
was  the  position  at  Oiarleston,  but  serious  countermining 
seems  to  have  been  omitted.  It  has  been  suggested  thai,  in 
addition  to  replacing  mines  destroyed  as  rapidly  as  may  be 
possible,  the  defense  should  undertake  to  mine  by  night  the 
position  occupied  by  the  fleet  by  day.  That  position,  however, 
will  be  patrolled  by  the  torpedo  craft  and  vedettes  of  the  attack, 
and  such  an  attempt  would  partake  of  the  nature  of  a  folorn 
hope. 

The  torpedo  flotilla  of  the  defense  set  apart  for  offensive 
action  against  the  fleet  would  search  out  the  vessels  during  the 
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night;  there  should  be  no  rest  for  the  attacking  fleet,  no  anchor- 
ing.  The  operation  of  coaling  or  receiving  other  supplies 
from  transports  would  furnish  an  opportunity  that  should  not 
be  lost.  For  its  own  protection  against  the  torpedo-boats  the 
attack  has  nets,  which  so  far  seem  liable  to  be  a  source  of 
danger  and  embarrassment  rather  than  of  protection;  but  better 
still,  its  own  vedettes,  and  its  mobility  which  enables  it  to 
conceal  its  whereabouts.  While  it  is  possible  that  opportunities 
may  arise  during  the  main  action  for  the  torpedo-boats  under 
cover  of  smoke  to  attack  the  vessels,  it  seems  a  desperate 
service.  No  chance  should  be  neglected  to  disturb  the  attack 
in  its  base,  the  neighborhood  of  a  few  torpedo-boats  belonging 
to  the  defense  would  be  source  of  serious  concern  to  the  attack, 
compelling  the  attack  to  take  every  possible  precaution  with 
the  result  of  greatly  exhausting  and  hampering  him  in  all  his 
preparatory  operations.  The  very  best  protection  the  attack 
•can  have  against  torpedo-boats  is  to  g^ard  by  torpedo  vessels 
and  vedettes  the  outlets  used  by  the  boats  of  the  defense,  and 
to  fight  them  in  kind,  reserving  some  for  service  near  the 
rendezvous  of  the  fleet  itself — z  simple  application  of  a  broad 
strategic  principle. 

In  an  open  harbor  in  crescent  form,  the  batteries  being  at 
intervals  along  the  shore,  a  fleet  if  possessing  an  overwhelming 
gun  strength  might  operate  along  the  entire  line,  vessels  in 
accordance  with  their  power  being  told  oflf  for  the  purpose  of 
occupying  the  attention  of  the  individual  works.  The  fleet, 
not  in  such  force,  would  do  better  if  the  destruction  of  the 
batteries  was  desired,  by  concentrating  its  fire  upon  the  shore 
batteries  in  succession.  Some  vessels  might  be  employed  in 
occupying  batteries  that  might  furnish  a  cross  fire.  There  is 
apparently  a  tendency  in  artillery  contests  to  respond  to  the 
fire  directed  upon  one  or  the  other  party,  and  a  few  ships  draw- 
ing the  fire  of  such  batteries  dangerously  placed  would  render 
good  assistance.  It  seems,  however,  that  the  best  attack  to 
be  made  upon  a  line  of  batteries  in  crescent  form  would  be 
upon  the  flanking  batteries  at  one  end;  others  would  be  raked, 
and  the  batteries  at  the  other  end  probably  would  not  be  able 
to  use  their  guns  eflPectively. 

As  the  tactics  best  suited  to  individual  vessels  in  action  with 
^oast  defenses  should  be  determined  by  the  balancing  of  their 
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qualities,  such  ships  as  have  their  principal  or  main  battery 
assembled  in  turrets  at  either  end  or  at  both  ends  covered  with 
heavy  armor,  and  are  comparatively  deficient  in  broadside 
armor,  would  undoubtedly  be  in  their  most  favorable  position 
for  defense  or  immunity  from  damage  from  horizontal  fire  when 
end  on.  That  position,  however,  is  the  worst  as  regards  ver- 
tical fire,  and  such  a  vessel  can  bring  the  greatest  number  of 
guns  to  bear  by  assuming  a  bow  and  quarter  position  to  the 
object  of  her  attack,  that  is,  all  of  her  main  battery  and  half 
her  secondary  batterjs  while  exposing  her  sides  only  to  oblique 
hits.  But  it  is  extremely  unlikely  that  in  making  the  attack 
either  from  anchor  or  under  way  that  heavy  vessels  will  be  able 
continuously  either  to  choose  or  hold  their  most  favorable 
positions.  The  current  and  wind  may  at  times  favor  them,  but 
if  in  motion  in  contracted  waters  they  are  sure  to  be  thrown  out; 
the  effort,  however,  will  be  made. 

If  the  main  attack  is  not  to  be  made  at  extreme  ranges,  there 
will  be  a  period  of  time  when  the  vessels  are  assuming  their 
position  that  their  fife  will  be  restricted  owing  to  the  maneuv- 
ering to  get  into  position,  during  which  time  they  will  be  under 
fire  of  the  defense;  this  opportunity  will  not  be  neglected  by 
the  defense.  In  the  accounts  of  sieges  in  other  days,  in  many 
cases,  as  before  noted,  the  attacking  vessels  were  allowed  to 
take  their  positions,  moor,  and  bring  their  broadsides  to  bear» 
unmolested. 

The  problem  of  the  attack  and  defense  of  a  perfectly  open 
harbor  is  not  very  interesting,  especially,  as  is  generally  the 
case,  if  the  defenses  lie  close  to  the  interests  to  be  covered. 
Such  a  harbor  would  be  undesirable  as  a  base  for  naval  opera- 
tions owing  to  the  difficulty  in  securing  the  anchorage,  The 
interest  could  be  destroyed  without  engaging  the  batteries,  and 
if  they  should  be  engaged,  it  would  require  to  be  at  such  close 
ranges  in  order  to  be  effective  that  the  fleet  would  be  in  a  very 
dangerous  position.  Such  a  pla.ce,  moreover,  would  be  some- 
what vulnerable  to  a  coup-de-main.  Its  sea  defense,  while  very 
defective,  would  perhaps  be  deterrent  from  all  considerations. 

Harbors  are  of  all  kinds  and  descriptions,  but  so  far  as  the 
tactics  involved  in  their  attack  is  concerned,  they  divide  them- 
selves into  but  few  groups:  perfectly  open  harbors;  the  kind 
where  the  harbor  forms  a  longer  or  shorter  pocket  in  the  shore 
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line  susceptible  of  defense  throt^hout  its  extent;  and  the  kind 
with  an  entrance  susceptible  of  defense,  which  defense  once 
passed,  an  open  harbor  with  a  stretch  of  water  lies  beyond. 
There  are  many  variations,  but  these  three  types  cover  the 
majority  of  cases.  The  objectives  behind  the  defense  vary,  but 
to  get  at  them  in  these  last  two  cases,  whatever  they  may  be, 
the  line  of  defense  must  be  passed  or  thrown  down.  Nature 
or  art  may  render  the  attack  easier  or  more  difficult,  as  the  case 
may  be,  but  it  is  a  difference  in  degree  only.  The  last  case 
covers  that  of  a  deep  river,  or  the  entrance  to  a  large  bay  or  an 
estuary.  The  second  case  covers  such  harbors  as  Sebastopol, 
Port  Royal  or  Portland  for  example;  Key  West  in  reality, 
though  it  would  seem  to  be  a  case  apart  In  the  first  case, 
that  <^  open  harbors,  submarine  mines  and  other  obstructions 
are  inapplicable  generally,  because  of  the  width  of  the  front 
of  operations  and  the  depth  of  water. 

The  Qvil  War  established  an  axiom  for  all  the  world,  that 
without  obstructions  fixed  defenses  could  be  passed.  Calcula- 
tions to-day  go  to  show  that,  notwithstanding  the  improved 
accuracy  and  rapidity  of  fire,  vessels  may  still  slip  by  defenses 
unprovided  with  obstructions,  but  if  the  batteries  are  judiciously 
placed  relative  to  the  channel  the  risks  may  be  made  very  great 
It  may  be  said  with  safety  that  proper  obstructions  will  not 
permit  their  being  charged  at  speed,  nor  will  the  expedient  of 
sending  ahead  useless  ships  prevail  where  the  mines  can  be  ex- 
ploded at  will.  If  it  becomes  necessary  to  force  an  entrance,  the 
mines  must  be  exploded  or  removed,  and  then  the  case  is 
simply  one  of  running  by  before  they  are  replaced.  If  the 
defenses  can  be  attacked  without  or  beyond  danger  from  the 
mines,  the  only  tactical  matter  to  be  regarded  is  to  so  attack 
the  defenses  if  possible  as  to  neutralize  a  portion  of  their  fire. 
If  the  defense  can  be  overcome  in  that  manner  or  effectually 
silenced,  the  removal  of  the  obstructions  becomes  a  matter  of 
routine;  the  mines  and  the  guns  in  this  sense  appearing  as  co- 
ordinate and  supplementary  features. 

The  case  of  the  narrow  deep  harbor,  perhaps  characterized 
by  an  intricate  channel,  with  its  interests  at  a  safe  distance  from 
the  entrance,  its  entrance  obstructed  and  the  gun  defenses 
supporting  each  other  throughout,  offers  an  ideal  of  harbor 
defenses.    The  attack  upon  such  a  position  by  vessels  is  justly 
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regarded  as  desperate,  if  not  hopeless,  and  there  is  little  likelihood 
that  it  will  be  attempted  in  the  present  stage  of  naval  develop- 
ment. Kiel  is  such  a  harbor,  as  also  is  Brest,  or  Santiago  de 
Cuba,  if  it  must  be  attempted,  the  attacking  squadron  must  sit 
down  to  the  task  of  countermining,  but  such  a  place  ofifers  the 
readiest  opportunities  for  keeping  the  mines  in  place.  The 
defenses  at  the  entrance  must  be  constantly  assailed,  for  their 
reduction  will  facilitate  the  countermining.  If  both  are  suc- 
cessful, the  entrance  has  still  to  be  forced  under  a  concentrated 
and  converging  fire  growing  constantly  more  intense.  No  tac- 
tical combinations  are  possible,  the  vessels  must  enter  in  column. 
The  leading  vessels  must  bear  the  brunt  of  the  efTort — the  role 
of  the  leader  in  column  always — interior  mines  and  controlled 
torpedoes  may  still  require  to  be  dealt  with,  and  torpedo-boats 
at  this  stage  surely.  No,  a  squadron  will  not  make  such  an 
attack;  but  if  it  does,  there  is  no  other  way.  If  the  defenses  are 
concentrated  about  the  entrance,  the  attack  is  simpler,  but  must 
be  proceeded  with  in  the  same  manner.  Tlie  ammunition  will 
run  out,  coal  become  exhausted,  repairs  will  be  required,  and 
vessels  will  be  passing  to  and  from  the  base,  and  such  opportuni- 
ties will  not  be  neglected  by  the  defense. 

A  harbor  with  the  entrance  opening  into  a  bay,  and  with  the 
defenses  grouped  at  the  entrance — the  entrance  being  narrow 
and  commanded  from  both  sides — may  require  to  be  forced 
in  the  same  manner  as  above  described.  Otherwise  it  may  be 
possible  to  concentrate  all  the  powers  of  attack  first  upon  the 
defenses  of  one  side  by  passing  in,  after  the  removal  of  the 
obstructions,  close  to  that  side,  or  by  concentration  upon  the 
defenses  of  one  side  from  the  outside.  It  is  always  well  to 
have  in  mind  that  the  defenses  cannot  be  perfect,  and  from  the 
nature  of  the  ground  the  engineer  may  have  been  obliged  to 
leave  a  weak  point,  which  should  always  be  looked  for  when 
the  defenses  seem  the  most  perfect.  With  regard  to  the  nature 
of  the  ammunition  to  be  used,  armor-piercing  shell  would  seem; 
to  be  thrown  away  against  works  other  than  turrets  or  iron- 
faced  works;  the  guns,  detachments  and  magazines  being  the 
targets,  common  shell  and  shrapnel  appear  to  be  the  projectiles 
promising  the  best  results.  Common  shell,  shrapnel,  and  per- 
haps canister  or  case  shot,  though  its  efficiency  is  doubtful, 
will  be  used  from  the  rapid-fire  armament;  the  guns,  embrasure* 
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and  pits  should  be  sought  out,  and  if  the  magazines  are  known, 
they  should  receive  attention.  Observation  stations  of  what- 
ever character  should  be  looked  for  and  attacked.  Ships  should 
not  be  diverted  from  the  objects  of  their  attack,  unless  a  counter- 
attack requires  serious  attention. 

The  subject  of  the  attack,  perhaps  more  especially  than  the 
defense  of  a  strongly  fortified  maritime  position,  is  one  that  has 
not  been  very  seriously  approached,  and  it  is  almost  a  certainty 
that  the  development  in  war  material  has  still  further  strength- 
ened the  hands  of  the  defense.  The  very  fact  that  modern 
progress  has  compelled  the  thrusting  of  coast  defenses  well  to 
the  front  is  an  advantage  to  the  defense  in  removing  the  actual 
struggle  further  from  the  interests  covered.  In  the  navy,  a 
great  deal  of  the  progress  is  perhaps  groping  in  the  dark,  while 
many  of  the  elements  which  go  to  make  a  successful  defense 
are  subject  to  somewhat  rigid  treatment.  Notwithstanding  the 
fact  that  navies  exhibit  a  marked  tendency  towards  a  higher 
development,  vessels  constantly  appear  which  in  their  concep- 
tion may  be  called  ultra  modern;  while  coast  defenses  rarely, 
even  beginning  with  an  initial  stage  of  high  development,  appear 
to  keep  up  with  the  times.  It  is  thus  possible  that,  with  the 
exception  of  large  selected  harbors,  the  distribution  of  advant- 
ages may  leave  the  attack  in  the  lead  in  actual,  if  not  in 
theoretical,  warfare. 

It  remains  only  to  speak  of  raids;  the  forms  which  they  may 
take  are  so  different  and  the  objects  sought  so  various  that 
there  is  little  definite  to  be  said  about  them.  The  principal 
danger  to  raiders  will  lie  from  the  sea.  Their  object  must  be 
obtained  through  evasion;  skill,  nerve  and  watchfulness  in  the 
future  will  be  the  qualities  required,  as  in  the  past.  Fortifica- 
tions, except  of  the  lightest  character,  will  not  be  encountered; 
the  objects  will  be  the  acquiring  of  information,  the  destruction 
of  the  enemy's  war  material,  or  the  securing  of  supplies  for 
one's  self;  coast  railroads  should  suffer,  land  and  ocean  tele- 
graps  as  well;  signal  stations  should  be  an  especial  object. 
The  execution  of  a  raid  presupposes  an  insufficient  force  on  the 
part  of  the  raiders  to  encounter  any  but  the  slightest  opposition, 
and  it  should  be  carried  into  execution  with  the  greatest  secrecy 
and  suddenness,  upon  unsuspecting  points.  Raids  may  em- 
barrass the  mobilization  of  troops;  they  will  certainly  acquire 
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valuable  information,  and  atl  the  duties  of  reconnaissance  will 
as  well  become  their  own. 

War  blockades  may  perhaps  be  referred  to.  Apart  from 
masking  and  the  shutting  up  an  enemy,  they  may  be  maintained 
with  the  object  of  shutting  an  enemy  out.  In  either  case — 
without  reference  to  masking,  which  is  not  blockade — the 
blockader  is  the  superior  and  should  desire  a  contact  with  the 
blockaded  Only  the  military  blockade  of  military  forces  is 
referred  to.  It  may  be  that  the  attempt  will  be  made  to  block- 
ade the  whole  coast,  or  only  a  part  of  it,  or  perhaps  only  one  or 
two  parts,  but  the  tactics  of  the  blockaded  and  the  blockader 
will  not  be  different  in  any  case.  In  the  first  place  it  may  be 
assumed  that  a  complete  steam  blockade  of  steam  vessels  may 
not  be  absolutely  maintained,  either  as  regards  ingress  or  egress. 
The  condition  of  the  vessels  of  the  blockaded  squadron  them- 
selves should  be  superior,  and  probably  the  morale  of  the 
officers  and  crews  should  be  better,  they  not  being  worn  out 
with  watching  and  constant  alertness-  the  strain  upon  them  is 
great  for  a  short  time,  while  it  is  tremendous  on  the  blockader 
always.  Steam  permits  the  blockaded,  where  there  is  more 
than  one  channel,  to  take  either.  In  sailing  days,  probably  but 
one  entrance  required  guarding  by  the  blockaderj  depending 
upon  the  prevailing  direction  of  the  wind. 

The  probable  character  of  blockading  fleets  is  a  very  good 
indication  of  what  the  proper  tactics  for  them  to  follow  should 
be.  It  is  a  safe  assumption  that  blockading  Beets  constituted 
in  the  immediate  future  will  consist  of  battleships,  cruisers 
(scouts),  gunboats,  torpedo  cruisers  and  vedettes;  five  types 
perhaps,  but  it  would  simplify  matters  to  group  them  in  three 
divisions,  the  third  comprising  cruisers  less  than  2000  tons,  as, 
though  the  variation  in  types  of  less  tonnage  may  be  great, 
the  duties  they  will  be  called  upon  to  perform  will  not  essen- 
tially be  different,  not  so  different  as  to  warrant  complicating 
the  question  by  multiplying  the  number  of  general  types.  If 
we  look  first  at  the  question  from  the  point  of  view  of  the 
constitution  of  the  blockading  force,  it  will  be  apparent  that  the 
tactics  will  be  or  should  be  the  same  in  both  cases,  the  blockade 
inward  or  the  blockade  outward.  The  simple  difference  will  be 
in  the  direction  in  which  the  front  is  presented,  whether  to 
seaward  or  to  landward.     As  near  as  we  know  at  present  of 
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what  will  be  the  tactics  of  an  expectant  fleet  m  the  open  sea, 
there  is  essentially  no  difference  between  that  and  the  tactics 
of  a  blockading  fleet  In  looking  for  or  awaiting  an  enemy, 
the  battleships  are  not  thrown  to  the  front.  The  scouts  and 
vedetts  would  thus  be  deprived  of  any  particular  duties,  and 
the  line  of  battle  would  be  subject  to  torpedo  and  ramming 
attacks  without  warning. 

A  blockade  cannot  be  efficient  unless  it  is  maintained  close 
into  the  port  blockaded,  whether  the  operation  be  masking  or 
blockading.  Light-draft,  swift  vessels  fitted  to  cope  with  the 
efforts  certain  to  be  made  to  break  the  blockade  by  torpedo- 
boats  and  cruisers  would  seem  to  be  the  class  upon  which 
reliance  must  be  placed  for  the  inside  work.  With  the  scouts 
forming  a  second  hne  and  maintaining  communication  with  the 
line  of  battle,  it  would  appear  that  each  part  is  fulfilling  its 
duty  to  the  utmost;  the  fighting  line  is  relieved  as  far  as  pos- 
sible from  the  designs  of  the  mosquito  attack,  its  strength  is 
the  better  concealed,  and  the  detachments  to  the  base  and  the 
recruits  from  the  base  are  somewhat  unknown  to  the  enemy. 
The  port  is  hemmed  in  by  a  light  mobile  force  and  communica- 
tions are  kept  up  as  rapidly  as  possible.  For  the  blockaded 
fleet  to  escape  undetected  from  such  a  guard  can  hardly  be 
expected.  A  diversion  must  be  created,  a  feint  made,  under 
cover  of  which  the  escape  may  be  feasible.  Mjnes  in  case  of 
close  blockade,  amounting  to  shutting  up  the  yessels,  may  play 
a  prominent  part.  If  the  blockade  front  is  seaward,  the  dis- 
positions will  naturally  be  somewhat  different.  The  battle- 
ships should  not  be  left  unguarded  to  the  rear  or  shorewards 
from  torpedo  attack.  The  scouts  would  then  form  the  ad- 
vanced line,  the  smaller  craft  performing  their  duties  on  the 
second  line  to  seaward  and  to  landward  of  the  fleet.  Front 
may  sometimes  have  to  be  given  both  ways,  in  which  case  the 
number  .of  scouts  will  have  to  be  great,  and  the  task  will  be 
difficult.  It  is  not  apprehended  that  the  conditions  governing 
a  commercial  blockade  will  be  widely  different. 
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TORPEDO-BOAT     ORGANIZATION     AND     SERVICE; 
ATLANTIC  COAST  OF  THE  UNITED  STATES.* 

By  Commander  W.  W.  Kimball,  U.  S.  Navy. 


Desiderata. 

1.  To  organize  the  service  in  such  a  way  as  to  render  possible 
the  effective  mobilization  of  the  entire  flotilla  for  war  or  practice 
in  the  shortest  time. 

2.  To  have  at  all  times  available  a  certain  small  number  of 
trained  torpedo-boat  officers  and  men  so  organized  as  to  furnish 
nuclei  of  crews  for  the  whole  flotilla,  and  thus  guard  against 
the  necessity  for  manning  boats  with  crews  in  which  there 
v^ould  be  no  one  with  any  torpedo-boat  training. 

3.  To  organize  the  trained  men  in  such  a  way  as  to  make  the 
mobilization  of  the  ilotilla  as  inexpensive  as  possible. 

4  To  have  the  training  in  torpedo-boat  service  constantly 
gfoing  on  and  a  consequent  regular  flow  of  torpedo-boat  officers 
into  general  service. 

5,  To  include  in  torpedo-boat  training  the  investigation  of  our 
coast  and  practical  studies  of  it  as  regards  torpedo-boat  opera- 
tions. 

General  Condition  of  the  Present  Flotilla  in  Connec- 
tion WITH  ITS  Duty  in  the  Mobile  Defenses 
OF  THE  Atlantic  Coast. 

There  are  thirty  boats  built  and  building  upon  this  coast,  and 
among  the  thirty  boats,  seventeen  different  kinds  are  found, 
with  differences  ranging  from  that  of  a  ratio  of  6  to  i  in  dis- 
placement  to   those   of   small    differences    in    dimensions   and 

•  Part  of  a  lecture  delivered  at  the  Naval  War  College,  July  25,  1901. 
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considerable  differences  in  details  of  motive  power,  speed,  en- 
durance and  maneuvering  qualities. 

Four  is  the  greatest  number  of  boats  that  can  be  considered 
sufficiently  alike  to  apply  to  them  the  principle  that  men  trained 
in  one  boat  are  competent  to  handle  all  other  boats  of  that 
particular  g^oup,  and  therefore  the  method  of  training  for 
groups  which  would  be  most  satisfactory  if  our  boats  had  been 
built  in  groups,  can  have  only  a  partial  application  in  the 
existing  flotilla. 

The  boats  mobilized  for  war  must  be  available  for  use  in  the 
mobile  defenses  of  the  coast  anywhere  from  Eastport  to  Gal- 
veston, concentrated  in  a  particular  locality  or  stationed  in 
groups  for  the  defense  of  several  ports.  It  is  now  the  practice 
of  the  Department  to  lay  up  boats  not  in  commission  at  several 
naval  stations,  a  few  here  and  a  few  there,  and  for  convenience 
as  well  as  for  possible  strategic  reasons  this  practice  may  con- 
tinue; or  the  policy  of  laying  boats  up  at  some  one  general 
lay-up  station  may  be  adopted. 

Since  the  only  possible  way  to  give  nucleus  crews  the  neces- 
sary familiarity  with  their  boats  is  to  familiarize  them  with  their 
boats,  any  scheme  for  training  crews  must  contemplate  the 
moving  about  from  station  to  station  where  the  boats  may  be 
laid  up,  for  the  sake  of  practice  with  them  and  possibly  for  the 
sake  of  giving  practice  to  the  men  who  may  make  up  the 
mobilization  crews — real  naval  reserves  or  naval  militia,  or  men 
from  the  fleet.  In  any  case  the  actual  running  from  time  to 
time  of  all  the  boats  that  are  to  be  mobilized  for  war  must  be 
provided  for. 

The  running  of  all  boats  is  necessary,  not  only  for  the  efficient 
training  of  the  nucleus  crews,  but  for  the  insurance  of  in  an 
efficient  state  of  preservation,  of  the  boats  themselves. 

Sufficient  experience  has  been  had  with  our  torpedo-boats  to 
accentuate  the  fact,  well  known  abroad,  that  the  hasty  manning 
of  laid-up  boats  with  crews  wholly  g^een  to  torpedo-boat  service 
and  entirely  unfamiliar  with  their  particular  boats  makes 
strongly  for  great  expense  and  pitiful  inefficiency. 

Suggested  Method  of  gaining  the  Desiderata  and 

meeting  the  conditions  mentioned. 
Keep  seven  representative  boats  in  commission  at  all  times, 
working  to  the  southward  in  the  winter  and  northward  in  the 
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summer.  Interchange  boats  in  commission  and  boats  laid  up 
from  time  to  time. 

Organize  in  the  crew  of  each  commissioned  boat  four  nucleus 
crews,  and  detail  each  nucleus  for  a  particular  boat. 

Wherever  a  boat  is  found  by  the  cruising  division,  anywhere 
from  Kittery  to  Pensacola,  put  her  nucleus  crew  on  board,  fill 
the  crew  with  details  of  other  nucleus  crews  to  represent  the 
green  men  of  general  mobilization,  and  run  the  boat  till  her 
nucleus  crew  knows  how  she  should  be  handled  to  get  the  most 
efficiency  out  of  her,  and  until  each  man  in  the  nucleus  crew 
knows  how  to  instruct  green  men  in  the  necessary  details  of 
his  own  duties. 

Any  nucleus  crew  of  any  particular  boat  would  of  course  be 
available  for  duty  as  such  in  any  of  the  own  sisters  of  that 
particular  boat,  but  for  the  reasons  given  before^ — the  great 
number  of  large  and  small  differences  in  types  in  the  small 
flotilla  of  thirty  boats — the  nucleus  crews  must  be  assigned 
each  to  a  boat,  not  a  number  of  nuclei  to  a  group,  although  it 
is  apparent  and  a  matter  of  experience  that  any  lot  of  men  who 
have  been  trained  in  any  way  in  torpedo-boat  service  are  vastly 
superior  for  any  boat  in  that  service  to  men  drawn  from  general 
service  on  their  record  of  work  in  ships. 

When  not  at  work  in  connection  with  the  laid-up  boats,  the 
commissioned  division  would  be  available  for  real  torpedo-boat 
work  drill  in  a  groups  torpedo  practice,  of  which  there  should 
be  much,  torpedo-boat  investigation  of  the  coast,  and  when 
practicable,  for  maneuvers  against  the  fleet.  The  boats  should 
cover  the  whole  coast  in  cruising  twice  a  year,  i.  e.,  they  should 
work  south  from  the  Maine  coast  so  as  to  be  to  the  southward 
of  Hattcras  by  November  i,  and  north  from  the  Texas  coast 
so  as  to  be  northward  of  Hatteras  by  May  i. 

Group  drill  could  not  be  exact  for  the  reason  that,  in  order 
to  provide  for  a  proper  mobilization  of  the  whole  flotilla,  which 
is  the  chief  object  to  work,  lor  even  if  there  were  never  such  a 
mobilization  till  the  outbreak  of  war,  the  boats  of  the  commis- 
sioned division  would  necessarily  be  of  several  types. 

Still  the  group  drill  would  be  most  valuable  in  itself;  and, 

moreover,  it  would  furni&h  a  means  for  cultivating  that  spirit 

of  rivalry   in  doing  good  work  which  make   so  strongly  for 

efficiency.    For  economy,  training  and  efficiency,  experience 

Jias  proved: 


m 
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(a)  That  the  crews  themselves,  and  not  dockyard  people, 
should  make  the  small  repairs  constantly  needed  in  boats,  in 
commission,  should  do  the  tuning  up  and  adjustment  of  rh« 
«machinery  of  all  kinds,  and  should  arrange  the  small  fittings  so 
necessary  for  serviceability. 

(b)  That  the  keeping  of  pay  and  expense  accounts  of  a  num- 
ber of  boats  in  commission  at  a  shore  station  is  complicated, 
onerous  and  very  unsatisfactory, 

(c)  That  the  attaching  of  boats  to  **  mother  ships  **  which  are 
men-of-war,  is  ioipracticable  for  the  reasons  that  boats  "  moth- 
ered "  are  nuisances  to  the  ships,  that  the  ships  often  prove 
indifferent  stepmothers  rather  than  cherishing  mothers,  and 
that  from  the  nature  of  the  service  they  should  do  in  the  mobile 
defenses,  the  boats  should  be  independent  of  the  men-of-war  as 
they  would  have  to  be  in  time  of  war. 

(d)  That  the  hiring  of  machine  tools  in  ports  where  there  ate 
no  naval  stations,  and  the  general  use  of  machine  tools  of  a 
naval  station  by  the  torpedo-boats'  crews  are  both  objectionabk. 

All  these  results  of  experience,  as  well  as  many  requirements 
not  here  enumerated  but  exacted  by  the  peculiarities  of  our 
torpedo-boat  service  upon  our  long  stretch  of  coast,  point 
directly  to  the  supplying  of  such  a  torpedo-boat  floating  base  as 
was  recommended  by  the  Board  on  Auxiliaries  in  the  autumn 
of  1898. 

TORPEDO-BOAT  BASE  VESSEL. 

This  should  not  be  an  expensive  Vulcan,  nor  a  collier  pure 
and  simple,  nor  a  supply  ship  as  such;  but  should  possess  certain 
features  of  all  three  craft,  and  could  be  readily  fitted  up  by 
utilizing  one  of  the  unused  colliers  now  on  hand  and  deterior- 
ating— ^the  Lebanon  for  example. 

This  ship  would  need  a  wooden  covered  spardeck  and  a 
wooden  covered  maindeck.  She  should  carry  about  1000  tons 
of  issue  coal — ^two  fiUs-up  of  seven  commissioned  boats  of 
average  coal  capacity — ^paymasters'  stores  of  all  kinds  needed 
by  the  boats,  large  supplies  of  oil  and  waste,  and  necessary 
engineers'  stores,  including  the  larger  take-down  tools  belong- 
ing to  the  boats  and  heavier  spare  parts.  A  g^od  amount  of 
tankage  and  a  good  distilling  plant  would  be  necessary. 

She  should  have  a  comfortable  sick  bay  and  a  dispensary  on 
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the  main  or  spar  deck;  two  or  three  regulation  size  brig  cells 
on  the  main  deck,  a  machine  shop  the  size  of  the  average  one 
aboard  a  large  cruiser  but  fitted  with  tools  applicable  to  torpedo- 
boat  work;  a  one  or  two  crucible  brass  founding  plant  capable 
o(  handling  castings  for  all  torpedo-boat  brasses  except  the 
heavier  ones;  and  a  small  but  applicable  coppersmith  plant. 
All  these  small  plants  could  be  readily  accommodated  on  the 
main  deck  of  a  ship  like  the  Lebanon  and  leave  ample  crew 
space  for  the  ship's  crew  and  room  for  occasional  "  rest  details  " 
from  the  boats'  crews.  The  construction  stores  should  include 
ample  allowances  of  bottom,  outside  and  inside  paints,  especially 
the  preservatives,  and  small  amounts  of  hull  materials,  plates, 
rivets,  awning  stanchion  stuff,  etc. 

In  equipment  stores  should  be  found  ample  amounts  of  good 
soft  towing  and  mooring  line  stuff  in  the  coil — 4^-inch  six- 
stranded  Boston  navy  yard  made  manila  for  example — canvas 
for  repairing  awning  and  rigging  rain-batchers,  steel  rope  for 
ridge  ropes  and  life  lines,  mess  gear  for  fitting  out  recruits 
shipped  aboard  the  base  vessel,  cooking  utensils  to  supply  losses 
and  breakages,  etc. 

The  supply  of  inflammables  should  be  allowed,  preferably  on 
a  six  months'  basis;  at  least  for  three  months.  The  allowance 
of  kerosene  for  cleaning  grease  out  of  boilers  and  machinery 
should  be  large  enough  to  be  used  freely  as  a  preservative. 
Turpentine  allowance  to  correspond  with  paint  allowance. 
Alcohol  to  be  liberally  supplied  for  shellacking  the  small  crew 
spaces  and  officers*  quarters  of  ^he  torpedo-boats.  The  broach- 
ing tank  system  of  stowing  inflammable  and  explosive  liquids 
on  deck  would  be  more  convenient  for  frequent  small  quantity 
issues  than  the  weather-proof  package  system,  and  has  certain 
safety  advantages  in  a  ship  with  so  small  a  crew  as  the  base 
vessel  would  have,  in  that  one  man  could  broach  all  the  tanks 
in  a  minute  or  two;  with  the  package  system  the  fire  fighting^ 
of  the  crew  would  have  to  be  slacked  up  while  the  necessary 
detail  was  getting  the  packages  overboard.  Inflammables  afloat 
freely  might  be  very  disagreeable,  but  so  would  packages  of 
inflammables.  In  a  tide  way  or  at  sea  both  systems  would 
work  weil  when  the  stuff  was  once  overboard.  At  slack  water 
both  would  be  highly  objectionable. 

For  ships'  boats  the  base  vessel  should  have  one  good  steam 
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cutter,  capable  of  towing  a  150-ton  torpedo-boat  handily,  a 
couple  of  small  ships'  launches  or  strongly  built  cutters  fitted 
with  removable  thwarts,  for  lightering  stores,  a  couple  of  six- 
oared  whaleboats  and  a  dingy. 

The  cargo  booms  and  derricks  and  her  deck  winches  should 
be  fitted  for  the  work  intended ;  but  a  very  slight  modification  of 
the  systems  found  aboard  a  collier  would  probably  answer  all 
purposes. 

The  foregoing  outline  of  the  salient  points  of  a  base  vessel 
is  sufficient  to  indicate  her  general  character. 

The  great  advantage  of  procuring  stores  in  quantities  suffi- 
cient for  the  seven  torpedo-boats,  and  issuing  them  under  one 
direction  as  needed  is  so  much  more  economical  than  the  single- 
boat  supply  method  that  it  appeals  strongly  merely  as  an 
administrative  measure,  and  apart  from  other  apparent  aids  to 
efficiency  that  would  follow  from  the  use  of  a  floating  torpedo- 
boat  base. 

COMPLEMENTS  AND   RATINGS. 

From  what  has  preceded  it  is  evident:  that  a  torpedo-boat's 
crew  should  be  made  up  in  such  a  way  as  to  be  competent  to 
handle  the  average  boat  of  the  flotilla  efficiently;  that  it  should 
have  in  it  a  number  of  nucleus  crews  for  mobilization  purposes, 
and  that  it  should  be  so  organized  as  to  provide  organizes  sub- 
divisions which  in  greater  or  smaller  numbers  taken  from  one 
or  more  boats  in  commission  may  make  up  a  crew  for  any  boat 
in  the  flotilla,  large  or  small. 

An  inspection  of  the  complement  lists  shows  that  the  assigned 
complements  are  as  follows: 

boat    56  men. 
"        53    " 


22  boats  - 


I 
I 
2 

14 
I 

3 
2 

4 


28  " 

26  " 

23  " 

21  " 

20  " 

13  " 

No  complement  assigned. 


30  boats. 
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The  22  boats  with  assigned  complements  running  from  20  to 
28  men  can  all  be  efficiently  handled  by  25  men  each,  and  can 
all  berth  those  men  when  in  commission,  and  therefore  the 
changeable  crew  should  consist  of  that  number  made  up  of 
four  nucleus  crews  of  five  men  each  and  five  other  men. 

The  two  large  boats  and  the  six  smallest  ones  should  not  be 
assigned  to  the  cruising  division  at  any  time,  because  the  large 
boats  are  too  expensive  and  the  small  ones  too  small  for  coast 
work.  In  manning  the  large  boats  for  practice  running,  each 
would  of  course  have  her  own  nucleus  crew  and  would  fill  up 
with  nine  other  nucleus  crews,  a  chief  machinist  and  chief 
gunner's  mate  from  the  cruising  boats.  The  small  boats  would 
be  taken  out  each  by  her  own  nucleus  crew,  one  other  nucleus 
and  a  couple  of  chief  petty  officers. 

The  nucleus  crew  should  consist  of  five  men,  because  there 
are  five  duties  aboard  a  torpedo-boat,  each  of  which  requires 
an  experienced  man  as  instructor  and  illustrator  when  filling 
up  complements  with  green  men. 

The  ratings  sufficiently  explain  the  duties  of  the  nucleus  crew 
men  as  instructors,  although,  as  must  always  be  the  case  in 
torpedo-boats,  the  men  below  must  do  all-around  work  below, 
and  the  men  on  the  deck  the  same.  Gunners'  mates,  for  ex- 
ample, must  do  the  steering  as  well  as  lookout  for  torpedoes,  etc. 

A  nucleus  crew  when  fit  for  work  as  such  should  consist  of 
I  G.  M..  1st  class;  i  machinist,  2d  class;  i  W.  T.,  i  oiler,  and  i 
fireman,  1st  class  1,  e.,  two  engine-room  men,  two  fire-room  men 
and  one  deck  hand,  and  the  ratings  should  not  go  above  these, 
though  of  course  men  when  first  taken  on  for  nucleus  crews 
could  hold  lower  rates  but  should  be  capable  of  holding  the  rates 
mentioned  after  instruction  or  they  would  not  be  fit  for  nucleus 
men.  The  rates  should  not  be  higher,  because  the  pay  of  those 
rates  is  sufficiently  high  for  duties  done  in  the  running  of  com- 
missioned or  other  boats.  These  rates  are  selected  because  the 
rates  of  pay  are  fairly  uniform,  as  they  should  be,  when  the  duties 
run  into  each  other.  For  example,  the  oilers  would  have  to  do 
machinists'  work  and  vice  versa,  the  water-tenders  would  have 
to  fire  and  the  fireman  pass  coal,  fire  and  tend  water.  And, 
moreover,  there  should  be  a  certain  amount  of  interchange  of 
duties  between  the  fireroom  and  engine-room  men  to  make 
the  nucleus  crew  what  it  should  be. 
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The  five  extra  men  for  a  coramissioned  boat's  crew  should 
I  chief  gunner's  mate,  i  chief  machinist,  i  ship's  cook  2d  ch 
I  steerage  steward  and  i  landsman  mess  cook.  These  five  n 
with  four  nucleus  crews  should  make  up  the  crew  of  a  comn 
sioned  boat.  Seven  such  crews  would  furnish  nucleus  crews 
twenty-eight  boats,  and  a  chief  gunner's  mate  or  a  chief  i 
chinist  to  fourteen  boats. 

The  complement  of  officers  for  each  boat  should  consist  o 
lieutenant  in  command  and  I  subordinate  officer,  an  cnsi 
naval  cadet  or  gunner.  Each  officer  to  be  detailed  for  one  y 
with  a  relief  of  either  the  commander  or  the  subordinate  ev 
six  months,  so  that  after  the  system  was  in  running  order  ev 
commissioned  boat  would  always  have  one  officer  with  at  le 
six  months'  experience,  and  in  two  years  there  would  be 
perienced  officers  available  for  commanding  officers  of  all  boi 

COMPLEMENT   OF  THE  BASE  VESSEL. 

I  Chief  master-at-arms. 

I  Chief  boatswain's  mate. 

I  Chief  gunner's  mate. 

I  Chief  carpenter's  mate  (wood  and  steel  work), 

3  Coxswains  (quartermaster  watch  at  sea). 

3  Seamen  (helmsmen  at  sea). 

I  Chief  machinist. 

I  Machinist,  ist  class. 

3  Machinists,  2d  class. 

3  Firemen,  ist  class. 

3  Firemen,  2d  class. 

I  Boilermaker. 

I  Electrician,  ist  class. 

I  Coppersmith. 

I  Blacksmith. 

I  Brassmolder. 

I  Painter. 

1  Shipwright  (wood  and  steel  worker). 

2  Chief  yeoman  (i  pay  and  flotilla,  I  equipment  and  flotilh 
I  Yeoman^  ist  class  (nav.,  commanding  officer  and  flol 

writer). 

I  Hospital  steward. 
I  Hospital  apprentice. 
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I  Ship's  cook,  1st  class. 

I  Ship's  cook,  4th  class. 

I  W.  R.  steward. 

I  W.  R.  cook. 

I  Steerage  steward. 

I  Steerage  cook, 

5  Mess  attendants. 

And  enough  landsmen  and  coal-passers  for  passing  coal,  for 
less  cooks  and  for  handling  cargo  as  required  by  the  particular 
Fessel  selected  for  the  floating  base. 


OFFICERS   FOR   BASE    VESSEL, 

Commander,  commanding  flotilla. 

Duty  aboard  base  vessel  for  administration;  aboard  flag- 
boat  of  cruising  or  trial  division  at  sea  and  for  all  division 
drills, 

Lieutenant-Commander,  commanding  base  vessel 
Lieutenant. 

Executive  and  flotilla  construction,  equipment  and  re- 
cruiting officer. 
Lieutenant, 

Chief    engineer    of    base    vessel    and    flotilla    engineer. 
Should  be  a  real  engineer  officer  and  preferably  one  who 
has  had  torpedo-boat  experience. 
Lieutenant,  junior  grade. 

Navigator  and  flotilla  ordnance  officer. 
Gunners. 

Sea  watch.     Each  assigned  to  superintend  repair  work 
of  certain  kind. 
Assistant  surgeon. 

Flotilla  surgeon. 
Assistant  paymaster. 

Flotilla  paymaster  and  storekeeper. 
Pay  clerk. 
Warrant  machinist. 

Sea  watch.  In  charge  of  machine  shop  and  machine 
tool  work  in  port. 


torpedo-boat  organization  and  service: 

Number  and  Kind  op  Men  needed  for  Torpedo-i 
Service  and  Method  of  obtainikc  them. 

The  seven  fuU  crews  each  made  up  as  shown  of  aucleui 
and  extra  men  would  require  175  men.  The  crew  of  tk 
vessel  would  require  approximately  65  men — 240  men  i 
to  carry  out  the  scheme  outlined.  The  men  for  the  to 
boat  crews  would  have  to  be  young,  active,  energetic  al 
a  good  but  not  unusual  amount  of  physical  endurance. 

The  machinists  and  firemen  of  the  base  vessel,  if  no 
of  her  crew,  should  possess  the  same  physical  characterisi 
as  to  make  transfers  to  the  boats  upon  occasion. 

From  the  nature  of  the  service  and  the  consequent  il 
bility  of  keeping  up  the  kind  of  police  restrictions  usual  ot 
ship,  all  the  men  would  have  to  be  reliable  as  regards  to 
to  smuggle  liquor  aboard,  and  as  regards  drunkenness  i 
In  other  words,  all  the  men  would  have  to  be  as  rel 
these  respects  as  perhaps  80  per  cent  of  the  men  in 
service  now  are. 

All  the  nucleus  crew  men,  the  chief  machinist  and 
gunner's  mate  of  a  torpedo-boat's  crew,  as  well  as  a  lar; 
portion  of  the  base  vessel's  crew,  should  have  sufficient 
edge  of  the  use  of  machine  and  hand  tools  to  make  the 
contemplated  in  the  scheme.  Therefore  somewhat  d 
though  not  higher  qualifications  would  be  required  o: 
than  of  men  of  corresponding  rates  shipped  for,  or  rate 
general  service. 

The  men  of  the  nucleus  crews  would  have  to  be  madeu 
men  intelligent  enough  to  progress  to  the  higher  rating 
they  could  not  expect  to  reach  these  higher  ratings  bl 
their  duties  in  the  boats  would  not  warrant  the  expcns^ 
because  transferring  them  to  ships  where  they  might  rea^ 
higher  rates  would  defeat  the  prime  object  of  the  organi 
the  having  at  all  times  efficient  nuclei  for  mobilization  pu 

Again,  there  should  be  a  direct  and  efficient  way 
charging  men  found  to  be  not  adapted  to  torpedo  s 
Some  good  men,  for  example,  who  are  efficient  aboar 
suffer  so  from  seasickness  in  torpedo-boats  that  they  an 
less  for  that  service.  It  is  evident  that  inducements  to 
the  torpedo-boat  service  must  be  found  to  offset  the  d 
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[tjon  of  chance  for  higher  rate  and  pay,  and  to  make  up  for 
[the  harder  work  required,  and  for  the  lack  of  comforts. 

To  a  great  number  of  nien  in  the  country  qualified  for  tor- 
ledo-boat  duty,  and  surely  to  enough  for  the  small   number 
[required,  a  particular  service  in  which  there  was  the  esprit  due 
[to  more  or  less  selection  and  to  the  idea  of  desperate  service 
[■in  war — in  which  duty  was  confined  to  our  own  coast,  and  in 
[which  there  was  comparatively  more  individual  responsibitity, 
|Would  present  attractions   that  would  fully  make   up  for  the 
isadvantages   as   compared  with   general    service    conditions. 
rided  these  attractions  and  the  consequent  stability  of  tor- 
ledo-boat  service  were  assured. 
For  these  reasons  the  men  for  the  boats  and  base  should  be 
tepecial  service  men  and  so  shipped,  or  transferred;  and  in  order 
[to  assure  them  that  their  status  is  secure  when  they  are  quali- 
[fied,  and  to  give  an  easy  and  direct  method  of  sorting  out  the 
mon-adaptable,  their  status   should  be   more   or   less   that   of 
revenue  cutter  or  coast  survey  men.     It  is  to  be  observed  that 
qualified   men    whose   enlistment   for   three   or    four   years    in 
torpedo-boat  service  had  expired,  and  who  chose  to  ship  for 
general  service  might  be  kept  run  of  for  mobilizations  details. 
But  these  men,  like  qualified  men  who  had  given  up  the  torpedo- 
boat  service  for  shore  occupations,  while  making  for  the  pos- 
sible number  of  qualified  torpedo-boat  men  in  the  country  for 
war  service,  could  not  be  depended  upon  as  attainable  for  quick 
mobilization  of  the  whole  flotilla. 

After  the  system  was  in  running  order  the  recruiting  for 
the  torpedo-boat  service  should  be  done  on  board  the  base 
vessel,  and  after  the  system  was  developed  the  cruising  division 
would  be  independent  of  dockyards  for  all  repairs  barring  such 
as  have  to  be  made  in  drydock. 

A  few  of  the  nucleus  crew  ideas  might  have  more  or  less 
application  to  destroyers;  but  as  the  destroyer  is  theoretically  a 
vessel  of  the  fleet,  while  the  torpedo-boat  is  a  vessel  of  the  mobile 
coast  defense  pure  and  simple,  what  applies  to  the  one  can  have 
little  application  to  the  other,  until  there  is  a  more  general  recog- 
nition of  the  fact  that,  after  all,  the  two  types  are  of  one  kind. 


[nmitiBTKC.] 
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LITTLE  UNWRITTEN  HISTORY  OF  THE  ORIGINAL 
U.  S.  S.  MONITOR. 

By  G.  ToTTEN  McMasteb,  M.  D. 

Lssociate  Member  Naval  Institute,  Associate  Member  Military  Service 

Instittttion,   Member  ol  Connecticut   Medjca]    Society,   Member 

of  New  Haven  County  Medical  Socitty. 


It  is  useless  to  dwell  upon  the  events  of  the  Merrimac's  con- 
struction and  the  general  consternation  about  its  fancied  rav- 
ages when  floated.  Sufftce  it  to  say  that  the  Galena  and  Iron- 
sides, though  under  construction,  would  not  be  ready  to  meet 
the  southern  monster. 

The  Navy  Department  and  those  in  authority  had  been  tor- 
mented by  a  flood  of  impecunious  and  vacuous  inventors  who 
for  their  own  interests  (let  alone  the  nation's  safety)  dogged 
their  steps  persistently,  and  it  is  no  wonder  that  when  any  idea 
was  brought  to  their  notice  they  were  on  their  gtiard. 

The  man  that  I  bring;  before  the  gentlemen  of  the  navy  in 
this  sketch  was  neither  officer,  seaman  nor  marine.  He  was  not 
in  the  battle,  did  not  observe  it,  but  was  the  power  behind 
Ericsson,  in  that  he  first  interested  Secretary  Welles  and  was 
the  means  of  obtaining  the  money  and  irott. 

Cornelius  S.  Bushnell,  of  New  Haven,  Connecticut,  merchant, 
contractor  and  promoter;  first  put  the  Monitor  in  the  way  of 
being  a  fact  and  not  a  fad. 

Bushnell  had  the  Galena  under  construction,  and  while  not 
yet  finished,  grave  doubts  were  raised  by  naval  experts  ai 
to  her  stability,  viz.,  if  she  could  carry  such  immense  weight  in 
armament  and  protection  and  yet  be  seaworthy. 

Being  alarmed  at  such  frequent  doubts  expressed  by  naval 
men,  BushneU  repaired  to  C.  H.  Delmater  for  advice. 
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This  individual  advised  Bushnell  to  interview  Ericsson  bin 
self,  giving  the  latter  the  requisite  materials  to  draw  up  hi 
calculations  for  results. 

Acting  on  this  counsel,  Bushnell  met  the  inventor  on  Thur: 
day,  October  17,  1861,  Ericsson  asking  him  to  call  next  day  t 
get  his  (Ericsson's)  verdict 

So  on  Friday,  October  18,  1861,  Bushnell  returned  to  g« 
his  answer.  The  inventor's  speech  at  this  time  was  charactei 
istic:  "She  will  easily  carry  the  load  you  propose  and  stan 
a  six-inch  shot,  if  fired  from  a  respectful  distance."  It  wa 
at  this  meeting  that  Ericsson  asked  Bushnell  if  he  could  spar 
him  a  few  moments,  that  he  had  a  design  for  an  impregnabl 
battery,  that  could  be  built  and  put  into  operation  in  90  day: 

Bushnell  listened  with  interest;  he  perceived  the  value  of  th 
little  boat,  and  in  a  few  words  it  was  agreed  that  he  (Bushnell 
should  take  the  plans  to  the  Secretary  of  the  Navy. 

At  this  time  Mr.  Welles  was  at  home  for  a  few  days.  Bush 
nell  left  New  York,  Friday,  October  18,  1861,  and  went  direc 
to  the  Secretary's  house  in  Hartford,  Conn. 

Exhibiting  the  plans  and  model  to  Mr.  Welles,  who  seemei 
interested,  and  requested  his  visitor  to  start  for  Washingtoi 
and  bring  it  before  the  naval  board,  and  that  he  (Gideon  Welles 
would  arrive  in  the  Capitol  in  a  few  days  and  give  Bushnell  th 
contract. 

The  Naval  Board  at  this  time  consisted  of  Commodor 
Joseph  Smith,  U.  S.  N. ;  Commodore  Hiram  Paulding,  U.  S.  N. 
Captain  C.  H.  Davis,  U.  S.  N, 

The  plans  had  not  been  in  Bushnell's  hands  24  hours  whei 
he  had  seen  Secretary  Welles  and  was  on  his  way  to  Washingtoi 
(Saturday,  October  19,  1861)  to  take  the  final  steps. 

Arriving  in  Washington,  Sunday,  October  20,  1861,  Bushnel 
summoned  the  subcontractors  for  the  iron  of  the  Galen; 
(Messrs.  Winslow  &  Griswold)  and  divulged  the  design  an( 
plans  of  operation  he  intended  to  pursue. 

Mr.  Bushnell  was  aware  that  a  plan  so  novel  as  a  boat  prac 
tically  submerged  would  meet  with  strenuous  opposition  at  th 
hands  of  the  naval  chiefs.  The  explosion  of  the  Princeton' 
gun  was  as  yet  fresh  in  their  memories. 

After  due  deliberation  the  contractors  determined  to  call  upoi 
Secretary  Seward,  request  his  influence  and  a  letter  to  Presiden 


THE   ORIGINAL   U.   S.   S.   MONITOR. 


727 


Lincoln  (this  was  on  Monday,  October  21,  1861).  Obtaining 
a  letter  from  Secretary  Seward,  they  set  out  to  interview  the 
executive. 

President  Lincoln  received  Bushnell  and  his.  companions  with 
bis  usual  kindness,  evincing  some  interest  in  the  little  mode!. 
He  informed  them  that  "  he  knew  little  about  boats,  unless  it 
was  a  flat  boat,  of  one  of  which  he  was  master  in  earlier  life,"  He 
assured  the  contractors  that  he  had  no  power  in  the  matter, 
that  that  was  vested  in  the  Naval  Board,  but  he  would  meet  them 
next  morning  (Tuesday,  October  22,  1861)  at  li  in  Rear 
Admiral  Smith's  office. 

At  the  hour  fixed  upon  by  Mr.  Lincoln,  Bushnell  and  the  sub- 
contractors were  at  the  Department,  The  mode!  was  presented 
and  explained.  The  expected  opposition  was  poured  forth  by 
old  and  young  officers  without  stint,  with  the  exception  of  Rear 
Admirals  Smith  and  Paulding,  the  most  powerful  members  of 
the  board,  who  absorbed  the  situation  and  took  in  its  merits 
and  defects  as  only  unbiased  intellects  can. 

President  Lincoln  remained  during  the  argument,  which 
waxed  heated  at  intervals,  and  listened  with  attention,  not 
venturing  much  either  lor  or  against  until  Rear  Admiral  Smith 
asked  his  opinion. 

Mr.  Lincoln  arose  and  observed ;  "  All  I  have  to  say  is  what 
the  western  girl  said  when  she  put  her  foot  into  the  stocking — 
'  It  strikes  me  there's  something  in  it' "  Then  with  a  court- 
eous salutation  to  all  present,  the  President  left  the  apartment. 

Rear  Admirals  Smith  and  Paulding  were  anxious  to  recom- 
mend its  adoption  if  Captain  Davis,  the  other  member  of  the 
board,  would  consent,  but  the  latter  officer  would  not  risk  his 
reputation  on  the  merits  of  this  fanciful  craft,  AH  arguments 
that  Bushnell  and  his  fellow-contractors  could  bring  to  bear 
were  of  no  avail, 

A  unanimous  vote  of  the  board  could  not  be  obtained,  and 
Captain  Davis,  turning  upon  Bushnell  with  some  little  temper, 
exclaimed:  "Take  the  little  thing  home  and  worship  it;  it  will 
not  be  idolatry,  as  it  is  not  like  anything  in  the  heavens  above, 
or  the  earth  beneath,  or  in  the  waters  under  the  earth  I " 

Thus  ended  the  interview.  Sadly  did  Bushnell  leave  the 
department,  with  a  heavier  heart  than  he  had  carried  with  him 
for  many  a  day. 
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In  desperation  he  reported  to  Secretary  Welles.  Using  his 
own  words,  which  aptly  described  the  situation,  he  says:  "All 
was  dark  about  me  for  an  hour  that  Tuesday  (October  22,  z86i), 
but  Secretary  Welles  cheered  me  up  by  saying  that  some  influ- 
ence should  be  brought  to  bear  on  Davis.  I  caught  the  idea 
and  said  if  I  could  only  get  Ericsson  to  come  to  Washington 
himself  to  meet  the  board  in  Secretary  Welles'  room,  the  mag- 
netism of  Ericsson  would  carry  all  before  him.'' 

Bushnell  was  aware  that  Ericsson  had  taken  a  solemn  oath 
never  to  set  foot  in  Washington  until  the  Government  had 
paid  his  bill  for  the  Princeton,  and  stated  this  fact  to  the  Sec- 
retary. But  nothing  daunted,  he  determined  if  possible  to 
make  the  inventor  break  his  oath.  Leaving  Washington  on 
Tuesday,'  October  22,  1861,  for  New  York,  Bushnell  racked 
his  brains  for  some  means  to  shake  Ericsson's  strong  resolve. 
At  last  he  remembered  the  delight  that  the  inventor  had  evinced 
when  he  (Ericsson)  displayed  a  medal  given  him  by  Napoleon 
III. 

Arriving  in  New  York  that  night,  Bushnell  calmed  himself  for 
the  ordeal  by  a  well-needed  night's  rest,  and  at  9  o'clock  Wed- 
nesday morning  (October  23,  1861)  we  find  him  at  Ericsson's 
home  in  Franklin  Street,  the  inventor  opening  his  own  door 
and  in  excited  tones  asking:  "  What  is  tlje  result?  "  "  Mag- 
nificent," said  Bushnell. 

As  this  conversation  is  historical,  I  shall  use  Bushnell's  own 
account.  "  Well,"  he  said,  "  what?  "  I  (Bushnell)  said  Pauld- 
ing says  your  boat  would  be  the  thing  to  punish  those  rebels 
at  Charleston.  His  countenance  lit  up.  I  knew  then  that  I 
had  him.  I  said,  "  You  have  a  friend  in  Washington,  Com- 
modore Smith;  he  worships  you.  He  says  those  plans  are 
worthy  of  the  genious  of  an  Ericsson."  Didn't  fire  come  in 
his  eyes?  "You  see  how  it  works,"  I  said.  "Captain  Davis 
wants  a  little  explanation  in  detail,  which  I  could  not  give." 
He  (Ericsson)  said  "  I  will  go  to-day,"  and  he  started  (October 
23,  1861). 

Bushnell  remained  in  New  York  after  this  talk  and  awaited 
developments. 

As  events  go  by  contraries  in  this  world  of  ours,  the  very  first 
person  Ericsson  met  in  the  Department  was  Captain  Davis. 
"  I  have  come  down,"  said  Ericsson,  "  at  the  suggestion  of 
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Mr.  Bushnetl,  to  explain  about  the  plan  of  the  Monitor." 
*'What?"  exclaimed  Davis,  "The  little  plan  Bushnell  had 
here  Tuesday?  Why,  we  rejected  it  in  toto,"  '*  Rejected!  What 
for? "  inquired  Ericsson.  "  For  want  of  stability,"  returned 
Davis.  "  Stability,"  roared  Ericsson.  "  No  craft  that  ever 
floated  was  more  stable  than  she  would  be;  that  is  one  of  her 
great  merits."  *'  Prove  it,"  said  Davis  defiantly,  *'  and  we  will 
recommend  it  at  once."  "  I  will  go  to  my  hotel  and  prepare 
the  proof,"  said  Ericsson,  "  and  meet  your  board  in  the  Sec- 
retary's room  at  i  o'clock  "  (Thursday,  October  24,  1861). 

At  the  appointed  time,  with  his  arguments  well  in  order, 
Ericsson  appeared.  He  succeeded  so  well  that  before  he  left 
the  Department,  Secretary  Welles  asked  the  price.  $275,000  was 
the  answer.  The  Secretary  turned  to  Commodore  Paulding 
and  inquired:  "What  do  you  say?"  "I  vote  to  recommend 
the  contract,"  was  Paulding's  answer.  "  And  you.  Commodore 
Smith;  what  do  you  say?  "  "  I  vote  for  it,"  said  Smith.  "  And 
what  do  you  say,  Captain  Davis?"  "I  vote  for  it,"  rejoined 
Davis. 

"  Then,"  said  Mr,  Welles,  turning  to  Ericsson,  "  go  home  and 
start  her  Immediately,  and  send  Bushnell  down  next  week  for 
the  formal  contract." 

Ericsson  started  for  New  York  at  once  and  arrived  late  the 
night  of  October  24.  At  the  station  Bushnell,  Winslow  and 
Griswold  met  him.  A  short  talk  and  all  was  settled,  for  during 
the  inventor's  absence  they  had  put  all  in  readiness  to  start  at 
the  word,  and  now  they  did. 

On  Friday  October  25,  i86i,  the  keel  of  the  Monitor  was 
laid,  even  before  the  formal  contract  was  signed,  and  on  Janu- 
ary 30,  1862,  she  was  launched,  just  106  days  in  all,  counting 
Bushnell's  work  and  the  labor. 

C.  H.  Dehnater  &  Co.  were  given  the  construction  of  the 
machinery,  engines  and  boilers.  The  hull  and  turret  to  T.  F. 
Rowland.  All  engaged  in  the  work  put  on  extra  hands  and 
worked  over  time  to  finish  the  little  boat. 

The  week  of  October  28,  1861,  Bushnell  went  to  Washington 
for  the  formal  contract.  To  his  dismay  he  heard  the  Naval  Board 
predict  "  another  Ericsson  failure."  They  (the  Naval  Board) 
demanded  a  guarantee  of  perfect  success  for  the  boat,  or  a 
refunding  of  money  already  advanced.    Unfair  as  the  demand 


"I  »c  success  €>t  tiie  ♦entttre  needs  ^ 

set  forth  by  (ar  abler  pens  than  rnln 
pan  played  by  C  S.  Bushnell  in  thd 
not  g-cncratly  known. 

C  S.  Bushnell  in  taking  tip  the  wo^ 
throu^  risked  all  he  had  in  the  worl 
sight  to  make  the  Monitor  a  success! 
upon  a  desire  for  money,  for  he  died 

In  order  that  this  unknown  patriot; 
in  history,  and  that  he  may  have  his  s] 
is  written. 

SUBSTAKTIATIONS  FOR  ALJ* 

The  facts  stated  above  are  drawn 
C.  S.  BushnelL  An  address  that  he 
fore  Army  &  S^vy  Cluh  of  Connectiq 
been  d^a>^^l  from  largely;  also  a  leti 
Gideon  WeDes  by  Mr.  Bushnell,  recitinj 
asking^  corroboration  of  his  stateme^ 
former  Secretan-  I  append  in  fulL  i 
mass  of  papers  relative  to  the  Monto 
of  bis  sons,  Ericsson  F.  Bushnell  and  1 
New  Haven,  Conn- 
One  very  peculiar  thing  about  all  i 
terestiog  paper  is  the  lack  of  dates  |j 
thb  deficiency,  I  have  taken  the  date  q 
keel  and  the  calender  for  the  last  halj 
Vol,  6,  Series  I,  Official  Records  of  th< 
Xavies  in  the  War  of  the  RebetUon,  ad 
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when  the  keel  was  laid).  To  be  sure,  this  is  speculation,  but  I 
venture  to  say  I  am  not  far  out  of  the  way. 

Item.  "  Report  of  the  Secretary  of  the  Navy  in  relation  to 
Armored  Vessels,"  Washingfton,  1864,  page  6,  I  see  C.  S.  Bush^ 
nell  Co.,  of  New  Haven,  is  mentioned. 

The  original  contract  for  the  U.  S.  S.  Monitor  is  doubtless 
accessible  to  all  officers  in  the  Navy  Department,  Bureau  of 
Yards  and  Docks. 

I  append  Secretary  Welles'  letter,  as  follows: 

Hartfofd,  19  March,  1877. 
C  -?.  Bushnell,  Esq. 

My  Dear  Sir. — I  rereived,  on  the  i6th  inst,  your  mtcresting  com- 
munication, without  date — relative  to  the  construction  of  the  Monitor. 

Many  of  the  incidents  narrated  by  you  I  remember,  although  more 
than  fifteen  ye^rs  have  gone  by  since  they  transpired,  Some  errors, 
not  very  essential  and  catJEcd  by  lapse  of  years,  occur — Sedgwick,  not 
Rice,  was  chairman  of  the  Naval  Committee;  Griswold  resided  in  Troy, 
not  New  York,  and  subsequently  represented  the  Troy  district  in  Con- 
gress, etc.,  etc. 

I  well  remember  asking  you  to  put  in  writing  the  facts  in  your  pos- 
session concerning  the  construction  of  the  Monitor.  Some  statements 
of  Genera!  Butler,  Wendell  Phillips  and  others  to  disparage  the  Navy 
Department,  prevent  the  truth  and  deny  us  all  credit,  led  Admiral  Smith, 
in  the  autumn  of  iS68,  to  address  to  me  a  communication,  reciting  the 
facts,  for,  he  said,  when  we  were  gone  those  of  us  who  took  the  respon- 
sibility and  would  have  incurred  disgrace  had  Ericsson's  invention  proved 
a  failure,  would  be  ignored  and  history  mis-stated. 

As  you  were  more  intimate  with  the  case  at  its  inception — were  the 
first  to  bring  it  to  the  attention  of  the  Department^t  seemed  to  me 
proper  that  your  recollections  and  knowledge  of  the  transaction  should 
be  reduced  to  writing, 

I  am  greatly  obliged  to  you  for  the  fuli  and  satisfactory  manner  in 
which  you  have  complied  with  my  request.  Next  aher  Ericsson  him- 
self, you  are  entitled  to  the  credit  of  bringing  his  invention  to  the 
knowledge  of  ihe  Department, 

I  would  not  knowingly  do  injustice  to  any  one,  and  I  am  well  aware 
that  the  ofHicial  in  the  civil  life  and  who  In  administering  the  government 
directs  movements  by  which  naval  and  military  men  acquire  renown,  is 
often  by  the  passing  multitude  Httk  thought  of  and  scarcely  known,  but 
the  truth  should  not  be  suppressed. 

The  civilians  of  the  N.-ivy  Department,  who  adopted  and  pursued 
through  ridicule  and  assault  the  Monitor  experiment,  Butler  and  others 
would  slight  and  defame. 

In  the  history  of  the  war,  the  Navy  Department  which  originated, 
planned  and  carried  forward  the  naval  achievements  from   Hatteras  to 


F 


A  UTTVE  usrwrnnTEsr  histokt  op 


Otleaitt,  aaj  fi^ljr  Won  Ftsbcr,  is  tcarcdr  knoini  or  mcatioaed. 

.KToa  wiio  fcFagbt  tbc  batiks  and.  periled  thai  bra  to  cuT3r  tato 

»  pba  which  Uic  De^rtmeut  4rrued  biTe.  des«rwd(j,  bfnor- 

tmlivn&cc,  bat  Um  ongioaton  mnA  OHrvcn  are  tittle   koova. 

A  *«w  r,  nj  deax  »ir,  jotir  caiaeai  «fttst>  ia  tfe  rzdj  days  of  the 

I  le  coonioTt  th^  gare  me.  Yoon, 

Gtocow  W<tJ.x& 

The  above  ktter  substantiates  aD  above  writteii,  and  O  Su 
Bushneir^  sons  can  show  tL 


[oorTiioHno.] 
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SMOKELESS  POWDER 
By  Lieutenant  Joseph  Strauss,  U,  S.  N. 


The  invention  of  smokeless  powder  marks  an  advance  in  the 
science  of  artillery  ranking  in  importance  with  that  of  the  breech- 
loading  cannon.  Measured  by  muzzle  energy,  the  change  in 
ordnance  construction  from  cast-iron  to  steel  has  not  contributed 
more  to  the  improvement  of  artillery. 

In  1852,  seven  years  after  the  invention  of  gun-cotton,  Captain 
Von  Lenck  of  the  Austrian  army  first  made  use  of  it  as  a  propel- 
lant  in  guns.  So  far  as  smokelessness  was  concerned,  he  was  of 
course  successful,  and  its  use  continued  in  Austria  for  about  ten 
years.  In  1862,  the  gun-cotton  factory  was  destroyed  by  an  ex- 
plosion and  the  manufacture  ceased,  notwithstanding  the  fact  that 
the  new  powder  had  come  into  use  to  a  considerable  extent. 

The  gun-cotton  as  made  at  that  time  was  unstable;  no  efficient 
means  had  been  discovered  for  entirely  freeing  it  from  the  resi- 
dual acids  used  in  the  process  of  nitration;  this  difficulty  was 
overcome  by  Frederick  Abel  who  invented  the  process  of  grind- 
ing the  cotton  fibre  in  a  paper-mill  after  nitration,  thus  reducing 
the  minute  tubes  to  short  length  and  making  it  possible  to  re- 
move the  acid  from  their  interior. 

Von  Lenck  spun  the  gun-cotton  and  laid  it  up  into  ropes ;  this 
prevented  its  burning  too  rapidly,  and  when  Abel  overcame  the 
difficulty  of  instability  the  material  was  no  longer  in  a  form  that 
would  permit  its  rate  of  burning  to  be  controlled.  About  this 
time  Captain  Schullz  of  the  Prussian  Artillerj'  nitrated  wood  cut 
into  thin  sheets  and  this  powder  has  been  used  ever  since  for 
sporting  purposes. 

In  iS86|  Vieille  produced  the  first  practical  militar)'  smokeless 
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powder,  since  however  abandoned;  this  consisted  of  gfun-cotton 
dissolved  in  ethyl  ether  and  mixed  with  picric  acid.  In  1888, 
cordite  was  invented  in  England  and  has  been  used  ever  since. 

Cordite  is  a  mixture  of  58  parts  of  nitro-glycerine  with  37 
parts  of  high-grade  gun-cotton  and  5  parts  of  vaseline.  The 
gun-cotton  is  soluble  in  nitro-glycerine,  but  with  difficulty,  and 
to  overcome  this  acetone  is  used  as  a  solvent  for  both  and  then 
dried  out  Ballistite,  which  is  used  in  Italy  and  Austria,  is  very 
similar  to  cordite,  only  a  different  solvent  is  employed. 

Cordite  is  squeezed  out  in  a  vermicelli  press  in  smooth  cords 
of  varying  thickness,  depending  upon  the  size  of  gun  it  is  in- 
tended for.  Its  color  varies  from  a  light  yellow  to  brown  and 
the  cords  bend  like  vulcanized  rubber  and  are  about  as  hard  to 
the  touch  as  stiff  beeswax. 

There  are  only  two  general  classes  of  smokeless  powder  in  use; 
those  consisting  of  a  mixture  of  nitro-glycerine  and  gun-cotton 
as  above  described,  and  those  consisting  of  gun-cotton  alone, 
dissolved  in  a  suitable  solvent  pressed  into  the  desired  shape  and 
then  having  nearly  all  of  the  solvent  removed  by  evaporation. 
The  latter  class  are  generally  referred  to  as  "  gun-cotton  pow- 
ders."   It  is  to  this  class  that  the  Navy  smokeless  belongs. 

The  Navy  powder  is  a  solution  of  three  parts  by  weight  of 
soluble  nitro-cellulose  in  two  parts  of  ethyl  ether  and  one  part  of 
ethyl  alcohol.  When  mixed  in  a  mechanical  bread-kneader,  the 
substance  has  the  appearance  of  damp  cornmeal.  Under  a  pres- 
sure of  a  couple  of  hundred  pounds  per  square  inch,  the  solution 
is  completed  and  the  mixture  has  the  consistency  of  stiff  dough, 
small  masses  of  it  being  translucent.  From  this  stage  it  is 
pressed  into  suitable  grains  and  nearly  all  of  the  solvent  evapor- 
ated off.  About  one  or  two  per  cent,  of  alcohol  remains  in  the 
powder,  it  being  extremely  difficult  to  expel  the  residual  solvent 
to  a  lower  point  than  that. 

In  the  original  Navy  smokeless  it  was  specified  that  the  nitra- 
tion should  be  in  the  neighborhood  of  12.45  P^r  cent;  in  other 
words,  the  nitrated  cotton  should  consist  of  cellulose  nitrates  the 
mean  nitrogen  contents  of  which  should  be  12.45  P^r  cent.  Fur- 
thermore, all  but  two  per  cent  should  be  "  soluble."  This  word 
"  soluble "  is  used  in  speaking  of  gun-cotton  in  a  special  sense. 
It  means  soluble  in  a  mixture  of  ether  and  alcohol. 

Prof.  Mendeleef  has  demonstrated  that  a  gun-cotton  contain- 
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ing  12.44  per  cent,  nitrogen  will  give  a  greater  volume  of  gas  than 
any  other.  Experiments  at  Indian  Head  have  proved  that  the 
nitrogen  may  be  increased  to  as  much  as  12,80  without  adversely 
affecting  the  velocity.  Mr.  G.  W.  Patterson  has  shown  that 
owing  to  the  impossibility  of  getting  rid  of  all  of  the  solvent  the 
nitrogen  should  never  be  as  low  as  12.44.  I"  the  very  smallest 
grains  there  remains  never  less  than  one-half  per  cent.  This  is 
probably  nearly  all  alcohol  and  to  provide  for  the  oxidation  of 
this  it  is  necessary  to  increase  the  nitration,  the  amount  of  in- 
crease depending  upon  the  size  of  grain,  for  the  reason  that  the 
quantity  of  residual  solvent  is  a  direct  function  of  the  wall- 
thickness.  However,  about  12.80  is  the  highest  nitrogen  that 
can  be  obtained  with  a  resulting  solubility  within  the  98  per 
cent,  demanded  by  the  specifications;  therefore,  nitrations  be- 
tween 1245  and  12.80  are  permitted. 

The  amount  of  nitration  depends  principally  upon  the  strength 
of  the  nitric  and  sulphuric  acid  used.  With  the  very  strongest 
nitric  acid  the  result  produced  will  reach  as  high  as  13.1  in 
ordinary  practical  working.  That  would  be  insoluble  military 
gun-cotton  and  only  useful  so  far  as  we  are  concerned  for  mines 
and  torpedoes.  Such  gun-cotton  is  easily  soluble  in  acetone 
but  the  dried  colloid  where  acetone  is  used  as  a  solvent  is  brittle. 
The  colloid  produced  by  ether-alcohol  is  decidedly  tougher  and 
therefore  much  less  likely  to  break  up  in  the  gun.  For  obvious 
reasons  it  is  important  that  this  should  not  take  place. 

In  the  powder  manufactured  abroad  so  far  as  we  have  been 
permitted  to  observe  them,  no  effort  is  made  to  have  the  gun- 
cotton  all  soluble.  Nor  is  it  certain  that  such  a  result  is  neces- 
sary. With  that  condition  thrown  out  it  is  easy  to  obtain  high 
nhrations. 

Physical  Characteristics. — The  Navy  Smokeless  powder  varies 
in  color  from  a  light  lemon  to  a  deep  brown,  almost  black. 
These  variations  in  color  depend  generally  upon  variations  in  the 
process  of  manufacture,  although  the  region  in  which  the  fibre 
is  grown  may  have  an  influence.  If  pure  clear  water  is  used  in 
the  various  processes  of  washing  and  boiling  the  gun-cotton  the 
powder  is  clear  or  at  least  translucent.  If  the  water  is  contam- 
inated with  iron  salts  the  powder  is  brown  and  opaque. 

The  grains  are  about  as  hard  as  horn  but  not  so  tough.  They 
can  be  readily  turned  in  a  lathe  and  take  a  fine  finish.    Minute 
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particles  can  be  exploded  by  striking  them  with  a  hammer,  I 
only  the  portion  struck  will  explode. 

The  powder  ignites  at  about  180"  C.  which  is  a  consideral 
lower  temperature  than  that  required  to  ignite  black  or  bro^ 
powder.  Notwithstanding  this  low  ignition  point,  the  matei 
is  much  less  inflammable  than  black  powder  and  this  constitu 
a  serious  disadvantage  which  will  be  referred  to  later. 

Ballistics. — It  is  certain  that  the  powder  is  absolutely  progri 
sive  in  its  burning.  When  small  chaises  are  used  with  con; 
quent  low  pressures  and  rates  of  burning,  it  frequently  happe 
that  partially  burned  grains  are  recovered  in  front  of  the  mt 
zle  of  the  g^un.  In  all  cases  it  has  been  observed  that  the  ot 
side  diameter  has  been  reduced  and  the  inside  diameter  of  t 
perforations  increased  in  exactly  equal  amotmts.  The  walls  m 
be  reduced  to  the  thinness  of  paper,  but  the  general  structure 
the  grain  remains  intact. 

The  two  great  advantages  pertaining  to  smokeless  powder  : 
first,  that  the  entire  weight  of  the  charge  is  reduced  to  g 
and  becomes  useful  in  propelling  the  projectile,  and  second,  tl 
the  target  is  not  obscured  by  smoke.  I  have  given  second  pla 
to  the  latter  quality  advisedly.  As  an  example  of  the  importar 
of  the  first  point,  let  us  compare  the  weights  and  velocities  < 
tained  with  the  6-inch  40-cal.  gun  using  brown  powder  a 
smokeless.  A  charge  of  45.5  pounds  of  brown-prismatic  gives 
this  gun  a  velocity  of  2000  f.  s.  with  15  tons  pressure;  twei 
pounds  of  smokeless  gives  the  same  velocity  with  10.8  tons  pr< 
sure.  If  the  pressure  curves  for  the  two  powders  were  the  sai 
in  general  form,  this  equality  in  velocity  of  the  two  powd( 
would  be  unaccountable  since  the  maximum  pressure  with  1 
new  powder  is  28  per  cent,  less  than  the  old.  As  a  matter 
fact  the  curves  are  very  similar  and  the  area  embraced  by  1 
smokeless  curve  is  less  than  that  contained  in  the  curve  of  bro 
powder-pressures.  In  the  latter  case,  however,  it  must  be  1 
membered  that  but  about  35  per  cent,  of  the  weight  of  powc 
becomes  gas  useful  in  propelling  the  projectile;  there  remains 
per  cent,  in  the  form  of  smoke  and  residue  left  in  the  bore.  Si 
pose  50  per  cent  consists  of  smoke,  that  allows  for  about  sev 
pounds  of  residue  (which  is  undoubtedly  an  overestimate)  a 
we  then  have  the  useful  gas  propelling  a  projectile  weight 
100  pounds,  plus  about  23  pounds  of  inert  products  of  combusti 
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In  the  shape  of  smoke,  making  a  virtual  projectile  of  123  pounds 
weight. 

The  relations  of  weight,  pressure  and  velocity  given  in  the 
single  instance  above  do  not  always  hold  good.  The  powder 
must  have  a  wall-thickness  exactly  suitable  to  the  size  of  the 
chamber  and  length  of  the  bore  or  else  all  of  the  powder  will  not 
be  consumed  in  case  the  powder  is  too  thick,  or  in  case  it  is  too 
thin  the  powder  will  bum  rapidly  and  the  pressure  will  be  too 
high.  The  one  case  makes  the  chamber  end  of  the  gun  do  ex- 
cessive work  and  the  other  throws  the  strain  on  the  chase  and 
muzzle.  Thus,  it  is  quite  as  important  to  the  safety  of  the  gun 
not  to  have  loo  low  a  maximum  pressure  for  a  given  velocity  as 
to  have  one  that  is  too  high- 

In  guns  fifty  caHbers  in  length  with  chambers  large  enough  to 
accommodate  a  charge  having  about  45  per  cent,  of  the  weight 
of  the  shell,  a  velocity  of  3000  foot-seconds  is  obtained  with  a 
pressure  of  16,5  or  17  tons  per  square-inch.  These  results  have 
been  obtained  with  a  6-inch  gnu  of  46  calibers.  A  velocity  of 
3380  f.  s.  was  produced  in  a  s-tnch  50-calibre  gun,  the  shell 
weighing  50  pounds,  the  resulting  pressure  having  been  15.8 
tons.  With  a  60  pound  shell  the  velocity  was  3200  f,  s.  using 
a  charge  equal  to  that  employed  in  producing  the  higher  velocity 
with  the  lighter  shell.  In  the  latter  case  the  pressure  was  i8 
tons  and  the  smaller  amount  of  energy  produced  in  the  former 
can  only  be  accounted  for  by  the  presumption  that  the  powder 
was  not  all  burned  up,  a  result  that  would  be  produced  when  the 
pressure  was  too  small  to  keep  up  the  rate  of  burning.  This  of 
course  was  due  to  the  lighter  projectile  moving  forward  under 
a  lesser  impulse  than  was  required  for  the  heavier. 

Considerable  disappointment  is  felt  that  the  discharge  of  a  gun 
using  smokeless  powder  produces  so  much  smoke.  The  powder- 
charge  proper  is  really  smokeless,  the  only  smoke  produced 
coming  from  the  ignition  cliarge.  The  lack  of  inflammability 
of  the  powder  renders  the  employment  of  the  ignition  charge 
indispensable.  For  a  S-inch  charge  100  grams  of  fine-grained 
black  powder  is  about  the  least  amount  that  will  insure  proper 
ignition.  For  a  13-inch  charge  weighing  300  pounds,  a  14-pound 
ignition  charge  is  used.  Relatively  the  13-inch  charge  requires 
something  like  seventy  times  as  much  black  powder  as  the  6- 
inch.     With  the  latter,  the  smoke  does  not  obscure  the  target 


738  SMOKELESS   POWDER. 

at  all,  but  the  smoke  from  the  13-inch  is  considerable.  Fortu- 
nately it  is  so  intermixed  with  the  large  volume  of  colorless  gas 
that  it  dissipates  readily  enough  not  to  seriously  hamper  the 
aiming.  At  the  Proving  Ground  it  was  found  that  a  point 
four  miles  distant  was  visible  in  five  seconds  after  firing  the 
13-inch  loaded  with  smokeless;  with  brown  powder  the  time 
taken  was  twenty-five  seconds;  this  was  in  calm  weather;  with 
anything  of  a  breeze  the  five  seconds  would  of  course  be 
lessened. 

All  attempts  to  reduce  the  amount  of  black  powder  result  in 
decreased  velocities,  long  hang-fires  and  increased  pressures. 
The  first  is  probably  caused  by  not  having  all  the  powder  con- 
sumed; it  can  be  remedied  by  increasing  the  smokeless  charge, 
but  this  not  only  increases  the  expense  but  probably  bums  pow- 
der in  the  wrong  part  of  the  gun.  The  hang-fires  could  not  be 
overcome  and  they  would  be  long  enough  to  interfere  with  good 
shootii^.  The  increased  pressures  are  due  to  igniting  a  portion 
of  the  charge  first,  and  setting  up  "  wave-motion "  by  the  re- 
leased gases  balloting  back  and  forth  from  one  end  of  the  cham- 
ber to  the  other  thus  getting  the  dynamic  effect  of  their  weight. 

It  is  necessary  to  fill  the  entire  chamber  with  flame  so  as  to 
instantaneously  ignite  all  portions  of  the  charge  at  once  to  avoid 
these  effects  and,  so  far,  fine  black  powder  is  the  only  substance 
that  has  afforded  the  necessary  inflammability  to  accomplish  the 
desired  result.  It  naturally  occurs  to  one  that  smokeless  powder 
so  finely  divided  as  to  have  a  large  amount  of  burning  surface 
would  be  sufficient.  This  has  been  tried  using  all  varieties  of 
fine-grain  smokeless  including  shot-gun  powder,  pistol-powder 
and  even  powder  dust. 

In  the  6-inch  the  substitution  of  50  grams  of  60  mm.  smokeless 
for  the  regular  100  grams  of  black  powder  has  resulted  in  an 
increase  from  the  normal  pressure  of  16  tons  to  the  high  one  of 
20  tons ;  and  this  with  a  perceptible  hang-fire. 

Stability. — ^The  powder  being  nothing  but  gun-cotton  with  a 
small  percentage  of  alcohol  and  a  trace  of  ether  included  in  the 
mass,  its  stability  depends  on  the  stability  of  the  gun-cotton. 
That  of  course  in  turn  depends  on  the  purity  of  the  gun-cotton. 
This  substance  has  a  long  and  favorable  history,  and  when  it  has 
failed  in  keeping  qualities  the  failure  has  always  been  due  to 
imperfect  preparation. 
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SUBMARINE  BOATS. 

^TACTICAL  VALUE  AND  STRATEGICAL  CONSIDERATIONS. 

(Extract  from  a  lecture  delivered  at  the  War  College, 
September  13,  1901.) 

By  CoMMANDEa  W,  W.  Kimball,  U,  S.  Navy. 


Tactical  Values, 

The  chief  of  these  owes  its  existence  to  the  fact  that  the  ap- 
proach of  a  boat  under  water  cannot  be  stopped  by  gmnfire,  and 
that  therefore  sure  torpedo  range  can  be  reached  in  daylight 
in  spite  of  gunfire,  per  se.  Since  the  boat  at  a  working  depth 
of  from  thirty  to  forty  feet  cannot  satisfactorily  direct  her  course 
upon  an  object  constantly  changing  its  position,  and  since  a 
ship  can  not  only  change  her  position,  but  can  change  it  at  a 
speed  much  greater  than  that  possible  for  the  boat,  it  is  evident 
that  the  ship  could  keep  out  of  torpedo  range  after  sighting  the 
boat  or  otherwise  becoming  aware  of  her  being  in  the  vicinity 
before  she  got  home,  just  as  a  fast  cruiser  can  keep  out  of  gun 
range  of  a  battleship.  It  is  very  generally  concluded  that  a 
battleship  has  a  considerable  tactical  value  when  opposed  to  a 
fast  cruiser  because  within  her  more  limited  area  of  effective 
action  the  former  can,  owing  to  her  strong  defensive  power  in 
armor  and  her  strong  offensive  power  in  gtjn  fire,  compel  the 
latter  to  move  out  of  thai  area.  Just  so,  owing  to  her  invulner- 
able defense  of  water  cover  and  the  strong  offensive  power  of 
her  torpedoes,  can  the  submarine  compel  the  battleship  to  move 
out  of  the  very  closely  limited  area  of  effectual  action  of  the 
boat. 

The  differences,  then,  between  the  tactical  values  of  battleships 
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versus  cruisers,  and  submarines  versus  battleships  are  those  of 
degree  rather  than  those  of  kind;  and  therefore  if  a  battleship 
be  very  good  against  a  cruiser  a  submarine  must  have  some 
tactical  value  against  a  battleship. 

The  chief  factors  that  define  the  boat's  degree  of  value  are 
small  radius  of  effective  operation,  slow  speed,  indirect  approach 
when  invulnerable  to  gun,  torpedo  and  ram  attack,  and  the 
necessary  giving  up  of  complete  invulnerability  from  time  to 
time  for  the  sake  of  correcting  direction  of  approach. 

From  the  data  given  in  the  table  *  it  would  seem  that  while  the 
radius  of  movement  calculated  for  is  about  400  miles — though 
why  this  distance  should  not  be  quadrupled  by  utilizing  ballast 
tanks  for  fuel  stowage  I  cannot  conceive — the  radius  of  effective 
operation,  i.  e.,  the  distance  through  which  the  boat  could  move  in 
continuous  diving,  i.  e.,  fighting  trim  at  full  speed,  is  less  than 
thirty  miles. 

Reducing  this  distance  by  the  good  margin  of  335^  per  cent 
and  making  it  twenty  mites  we  arrive  at  a  figure  which  seems  to 
place  the  boat  in  the  mobile  coast  defense, — in  the  offensive-de- 
fensive not  in  the  harbor  defense  class — and  to  determine  the 
distance  off  shore  from  which  she  could  fight  all  the  way  into 
the  beach.  She  could,  of  course,  exhaust  her  submerged  or 
fighting  endurance  in  one  continuous  eflfort,  or  could  come  to 
the  surface  at  a  safe  distance  from  the  enemy  and  renew  her  sub- 
merged-running power, or  could  guard  a  position  all  day  by  using 
her  under  water  power  economically,  according  to  circumstances. 
With  the  radius  of  effective  fighting  operation  fixed  at  twenty 
miles,  the  effect  of  slow  speed  becomes  apparent.  For  example, 
it  is  clearly  seen  that  if  a  14  K.  battleship  avoided  a  single  7  K. 
submarine  twenty  miles  off  shore  and  ran  close  in,  she  could 
operate  there  about  an  hour  and  a  half  before  the  boat  could 
arrive  and  drive  her  off. 

With  a  number  of  boats  holding  a  line  against  the  advance 
of  a  number  of  ships  the  disadvantage  of  slow  speed  is  greatly 
lessened,  as  will  be  seen  if  we  suppose  that  a  line  of  7  K.  boats 
with  six  mile  intervals  opposed  the  advance  of  14  K.  ships  whose 
direction  of  approach  can  be  made  out  at  six  miles.  If  the  ships 
came  on  in  column  the  boat  nearest  ahead  would  close  to  inter- 
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cept;  and  since  the  greatest  distance  that  a  boat  would  have  to 
move  through  to  do  this  would  be  half  the  interval,  equal  to  half 
the  distance  the  ship  would  have  to  move  to  reach  the  point  of 
crossing  the  line,  it  is  evident  that  as  far  as  speed  alone  is  con- 
cerned one  or  two  of  the  7  K.  boats  could  reach  the  point  of 
interception  and  make  matters  very  interesting  for  the  leading 
ships;  while  the  ships  that  succeeded  in  passing  the  line  would 
be  in  the  best  possible  position  for  the  boats  to  close  on  and  force 
a  second  passing  of  their  line  by  making  the  inshore  region  too 
dangerous  for  occupancy. 

As  before,  the  ships  that  got  through  the  line  could  operate 
inshore  for  an  hour  and  a  half,  if,  as  supposed,  all  available  sub- 
marines were  put  on  the  line,  and  none  held  inshore,  in  reserve. 
If  the  ships  came  on  in  line  or  group  formation  the  boats  would 
of  course  have  a  greater  number  of  chances  for  successful  work. 

In  regard  to  the  defect  of  indirect  approach,  it  is  to  be  noted 
that  this  only  becomes  serious  in  long  submerged  runs,  and  that 
tactically,  there  is  no  reason  or  excuse  for  such  runs  in  the  attack 
upon  ships.  Such  long  underwater  runs  would  only  be  useful 
when  hauling  oflF  after  the  torj>edoes  were  expended. 

In  manoeuvring  for  position  as  just  supposed  the  boat  would 
be  steered  by  continuous  direct  vision  till  within  6,000  yards  or 
less,  at  which  distance  the  chance  of  striking  an  indistinct  target 
a  few  inches  high  at  quickly  changing  ranges  from  a  ship  mov- 
ing at  speed  may  be  considered  niL  After  that  and  until  the 
ship  were  within  2,000  yards  the  dives  would  be  short  and  the 
bearing  well  kept;  for  it  may  be  taken  for  granted  that  the 
chance  of  scoring  by  the  guns  of  a  ship  moving  at  14  K,  is  prac- 
tically nil  when  the  object  aimed  at  is  a  water  tinted  cylinder  a 
few  inches  high  that  disappears  for  three  or  four  minutes  and 
appears  for  not  more  than  ten  seconds  at  a  time  and  at  a  different 
place  each  time.  If  the  ship  is  heading  across  the  boat  line,  as 
supposed,  the  captain  of  closing  boat  will  know  that  she  will 
cross  the  line  in  from  four  to  five  minutes  from  the  time  she  is  a 
mile  away,  that  the  boat  will  in  that  case  be  within  sure  torpedo 
range  of  a  broadside  target  within  that  time,  and  so  will  not  stay 
down  more  than  three  minutes.  If  the  ship  holds  her  course  the 
boat  will  have  a  sure  shot  as  she  breaks  water;  if  the  ship 
changes  her  course  a  few  points  either  way  the  chance  for  one  or 
the  other  of  the  closing  boats  is  still  good;  if  the  ship  puts  her 
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helm  hard  over  and  goes  about  the  chance  is  not  good,  though 
with  hard  over  helm  the  ship  would  present  a  fair  target  at  from 
1300  to  1500  yards,  which  with  Obry  gear  and  the  torpedo  really 
kept  in  order,  would  be  worth  trying  for.  In  this  case  the  loss 
of  a  sure  shot  is  due,  not  so  much  to  the  boat's  lack  <A  direct 
approach  as  to  the  superior  speed  of  the  ship  in  running  away, 
and  it  may  be  remarked  that  if  the  ship  runs  away,  the  boat  has 
accomplished  something.  Only  when  the  boat  rises  within  sure 
torpedo  range — 400  to  500  yards — does  the  ship  have  a  practical 
chance  of  sinking  her;  and  not  then  before  her  torpedo  is  away. 
To  sink  her  a  fair  hit  with  at  least  a  4-inch  would  be  necessary — 
and  the  gun  practice  that  could  be  relied  upon  to  do  that  in  ten 
or  fifteen  seconds  would  have  to  be  rather  fine. 

I  have  gone  into  this  matter  of  method  of  approach,  ad  nau- 
seam perhaps,  because  for  some  reason  that  I  cannot  compre- 
hend, there  exists,  even  today,  a  widespread  idea  that  since  a 
submarine  can  dive  she  must  necessarily  remain  under  water 
and  blindly  grope  about  there;  and  that  if  she  does  not  do  so 
she  must  be  hampered  with  much  befogging  terms  as  submers- 
ible, or  immersible  or  emerger  or  submerger,  terms  full  of  sound 
and  signifying  less  than  nothing  at  all.  One  hears  even  in  the 
year  of  grace  1901,  expressions  of  pseudo-expert  opinion  to  the 
effect  that  submarines  can  never  be  useful  until  some  method  of 
seeing  under  water  is  arrived  at  While  under-water  vision 
would  greatly  add  to  the  tactical  value  of  the  submarine,  pro- 
vided she  possessed  this  quality  and  her  surface  enemy  did  not, 
it  is  sure  that,  if  she  could  see  under  water  only  at  the  expense 
of  being  seen,  her  utility  would  be  less  than  it  now  is,  since  she 
could  not  conceal  herself  in  short  dives  and  could,  much  more 
easily  than  now,  be  struck  by  surface  craft  as  she  rose  for  a  shot 
whether  she  broke  water  with  her  conning  tower  or  used  a 
camera  lucida  or  periscope. 

The  sumbarine  is  slow  always,  and  intermittently  she  is  blind; 
but  she  has  speed  enough  to  be  useful  when  working  on  interior 
lines  against  fast  surface  craft,  she  does  not  altogether  lose  sense 
of  direction  when  she  becomes  blind  for  the  sake  of  becoming  in- 
vulnerable and  she  possesses  the  enormous  tactical  advantage  of 
that  third  dimension  movement  which  is  denied  to  surface  craft. 
She  can  move  out  of  their  field  of  action  without  going  away — 
or  into  it  at  will. 
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In  one  of  the  late  British  Service  Journals  there  is  a  state- 
it  to  the  effect  that  a  destroyer  stripped  of  gun  and  tubes  and 
equipped  with  a  stern  towed  spar  torpedo  on  a  forty  foot  boom 
could  destroy  a  submarine  by  towing^  a  boom  against  her  when 
she  was  ten  feet  under  water.  Why  a  submarine  should  rurt 
at  ten  instead  of  thirty  or  forty  feet  does  not  appear;  nor  does  it 
appear  how  the  destroyer  could,  when  the  submarine  showed 
for  a  few  seconds,  head  for  her  and  strike  her  with  the  span 
torpedo  before  she  attained  a  safe  depth.  While  the  battleship, 
protected  by  the  destroyer  is  the  proper  quarry  of  the  submarine, 
there  seems  to  be  no  law  against  sinking  the  destroyer  in  pass- 
ing if  her  presence  were  inconvenient. 

Personally  I  am  strongly  of  the  opinion  that  the  primary 
tactical  use  of  submarine  will  consist  in  keeping  hostile  ships 
fifteen  or  twenty  miles  away  from  the  defended  place,  in  prevent- 
ing them  from  passing  through  points  at  bombarding  ranges, 
and  upon  occasion  forcing  such  an  extension  of  the  blockading 
line  as  to  make  intervals  wide  enough  for  the  safe  passage  of 
a  contained  fleet  or  of  merchant  craft — in  short  in  making  block- 
ades non  effective  no  matter  what  the  force  employed.  That  sub- 
marines could  do  this  duty  within  the  area  defined,  seems  clear 
because  within  that  area  it  would  not  be  war  or  common  sense 
to  expose  expensive  ships  with  large  crews  to  the  attack  of  sub- 
marines with  small  crews,  when  the  chances  of  war  were  so 
largely  in  favor  of  the  boats.  The  tactical  disposition  for  this 
primary  use  has  been  suffidently  indicated.  It  would  be  such 
that  while  there  would  be  a  certain  concert  of  action,  each  boat 
would  have  to  manoeuvre  independently  under  general  orders 
to  close  and  strike  when  possible- 
There  exists  a  considerable  weight  of  authoritative  opinion 
in  favor  of  carrying  small  hoist-in  submarines,  aboard  battle- 
ships and  large  armored  cruisers.  Small  non  autonomous  sub- 
marines— I  mean  boats  incapable  of  recharging  their  storage 
batteries  from  motors  worked  on  board — as  light  as  15  tons 
weight  can  be  constructed  and  might  have  a  certain  tactical 
value  when  a  weak  fleet  had  to  meet  a  superior  one  at  sea,  since 
the  hoisted-out  boats  might  form  a  rather  comfortable  line  of 
defense  for  the  weaker  fleet  to  fight  behind,  or  upon  occasion  to 
retreat  behind. 

But  the  hoist-out  boat  does  not  appeal  to  me  because  the 
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weight  and  space  devoted  to  boat  carriage  would  considerabl 
detract  from  the  fighting  qualities  of  the  battleship  under  the 
more  frequent  conditions  of  Battle.  While  all  other  classes  of 
fighting  craft  should  sacrifice  efficiency  in  a  particular  direction 
in  order  to  become  a  better  auxiliary  to  the  battleship,  not  one 
iota  of  the  latter's  power  should  be  reduced  in  order  that  she 
might  better  aid  other  types.  If  a  defensive  line  of  submarines 
were  considered  useful  to  a  fleet  under  special  conditions,  it 
would  seem  better  to  tow  a  string  of  coast  defense  boats  by  a 
convoyed  steamer.  Submarines  can  be  seated  up  and  towed 
for  any  length  of  time  and  they  tow  well  and  easily  without 
steering.  The  crews  could  board  them  on  balsas  in  a  seaway 
and  have  them  ready  for  work  quicker  than  the  smaller  boats 
could  be  hoisted  out,  and  could  in  fact  board  them  in  a  sea  in 
which  the  hoisting  out  of  the  carried  boats  would  be  a  slow  and 
difficult  if  not  impossible  operation.  The  idea  of  hoisting  out 
submarines  in  the  face  of  the  enemy  seems  ridiculous.  It  would 
seem  to  me  too,  that  for  the  attack  of  ships,  dry  docks,  etc,  in- 
side a  defended  port,  the  towed  or  self  navigating  coast  defense 
boat  would  be  much  more  efficient  than  the  small  hoist-in  boat 

I  would  ask  you  to  receive  these  personal  reflections  with 
a  large  amount  of  salt,  for  I  am  fully  aware  that  my  predilection 
for  homogeneity  in  type  of  all  classes  of  fighting  craft  may  pre- 
vent a  proper  view  of  the  advantages  of  two  or  three  kinds  of 
submarines  for  two  or  three  kinds  of  work. 

With  submarines  in  the  defense  of  a  contained  fleet  the  temp- 
tation to  use  them  by  the  containers  would  be  great ;  for  although 
the  defensive  submarines  could  drive  oflf  the  surface  craft  of  the 
latter,  they  could  not  prevent  the  containing  submarines  from  clos- 
ing to  prevent  the  egress  of  the  contained  fleet.  At  present  no 
one  knows  how  much  service  submarines  may  be  capable  of 
in  distant  operations;  while  their  proved  efficiency  shows  what 
may  reasonably  be  expected  of  them  in  the  coast  defense. 

Mahan  tells  us  that  "  Effective  defense  does  not  consist 
primarily  in  the  power  to  protect  but  in  the  power  to  injure." 
The  submarine  surely  has  the  power  to  injure  in  her  torpedoes 
and  she  has  sufficient  mobility  and  sufficient  Invulnerability  to 
make  that  power  felt  within  the  narrow  limits  of  her  coast 
defense  work.  If  we  admit  that  within  the  twenty  miles  off 
shore  limit  she  may  be  effective,  it  follows  that  certain  strategic 
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movements    at    present    considered    correct    must    be    broadly 
modified. 

■ 

Strategic  Considerations. 

From  what  precedes  in  the  discussion  of  tactical  values,  it 
follows  that  strategic  movements  for  the  purpose  of  blockade 
of  ports,  bombardments  of  places,  or  containments  of  fleets  can- 
not be  irtitialed  with  confidence  of  success  when  there  are 
mechanically  effective,  well  organized  and  well  handled  sub- 
marines in  the  defensive  and  none  in  the  oflfensive. 

Also  that  submarines  would  hamper  fleets  more  or  less^  if 
they  wer«  taken  along  for  deep  sea  fighting,  but  as  they  might 
be  useful  as  a  sort  of  unattackable  and  quickly  placed  mine  line 
to  fight  behind  at  sea,  their  presence  or  absence  would  influence 
strategic  conclusions. 

In  regard  to  the  question  of  bases  for  occupation  upon  a 
hostile  coast,  it  is  apparent  that  the  strategic  selection  would 
be  modified  by  the  necessity  for  protection  against  submarine 
boat  operations — that  a  base  otherwise  available  would  be  ren- 
dered untenable  by  the  presence  of  the  enemy's  coast  defense 
submarines. 

For  example: — Since  deep  water  channels  cannot  be  held  by 
mines  or  by  gun  fire  against  submarines  because  mines  in  any 
channels  practicable  for  ships  can  be  readily  attacked  or  passed 
by  submarines,  movable  obstructions  or  other  devices  would 
have  to  be  resorted  to  to  insure  a  safe  defense  and  this  necessity 
would  directly  influence  strategic  selection. 

Again,  with  submarines  in  the  defensive  and  none  in  the  oflfen- 
sive of  a  base — -which  will  be  the  usual  condition  if  submarines 
cannot  be  used  on  extended  campaigns — the  strategic  desira- 
bility of  multiple  exit  is  lessened,  since  the  containing  fleet  could 
be  pushed  so  far  off  as  to  make  one  exit  as  desirable  or  more 
within  the  limit  of  effective  operation  of  the  boat.  i.  e,,  two  exits 
twenty  miles  apart  would  be  only  a  very  little  better  than  one. 
Two  or  more  exits  so  far  apart  that  the  distance  between  them 
was  considerably  greater  than  the  radius  of  effective  action  of 
the  boats  would  retain  a  part  of  their  value  assigned  them  when 
only  surface  craft  are  considered.  With  submarines  in  both 
the  offensive  and  defensive — i.  e.,  under  the  supposition  that 
submarines  can  be  taken  across  seas — the  multiple  exit  holds 
49 
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its  value  in  kind,  though  less  in  degree,  than  when  estimated 
for  upon  a  surface  craft  basis. 

But  the  chief  strategic  value  of  the  submarine,  the  value  which 
nearly  all  naval  services  but  ours  recognises,  is  the  limitation  she 
imposes  on  coast  operations  by  the  enemy  in  the  absence  of  the 
home  fleet,  through  her  power  to  meet  any  class  of  hostile  ship 
upon  the  coast  by  day  or  night  with  the  chances  of  success  in  her 
favOT,  and  through  her  power  of  numbers,  due  to  small  cost  of 
construction  and  maintenance,  to  cover  long  stretches  of  coast 

That  country  most  needs  the  submarine  which  has  the  great- 
est number  cA  wealth  centres  that  may  be  operated  against  in 
the  absence  of  the  cruising  fleet  and  which  may  be  forced  to 
send  practically  all  her  fleet  abroad. 

That  country  is  ours  in  the  opinion  of  a  high  English  Naval 
Authority,  whom  I  quote: — 

"  Let  us  suppose,"  he  adds,  "  that  in  time  of  war  loo  French 
suBmarines  are  let  loose  in  the  channel  at  night  These  boats 
have  sufficient  speed  and  radius  of  action  to  place  themselves 
in  the  trade  routes  before  darkness  gives  place  to  day,  and  they 
will  be  capable  ol  doing  almost  incalculable  destruction  against 
unsuspecting  and  defenceless  victims.  The  same  possibilities 
apply  to  the  Mediterranean  and  to  other  of  our  ocean  highways 
within  the  danger  zone  of  the  submarine.  The  submarine  boat 
Has  thus  increased  the  value  of  the  mechanical  torpedo  tenfold. 
To  the  United  States  of  America  it  will  be  of  inestimable  benefit, 
as  it  will  render  the  coast  practically  secure  against  attack  from 
any  country  excepting  those  having  naval  bases  within  easy 
striking  distance  of  their  littoral." 
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LETTER  FROM  HOWARD  E.  AMES. 
Surgeon,  U.  S,  Navy. 


U.  S.  S.  Massachusetts, 

At  Sea, 

October  5,  1901. 

Secretary  and  Treasurer  of  the  U.  S.  Naval  Insti- 
tute, Annapolis,  Md. 

Sir: — In  Vol.  XXVI,  No,  4,  of  the  Proceedings  of  the  U.  S. 
Naval  Institute,  1900,  is  an  article,  '*  A  Stretcher  for  Wounded 
on  Board  Ship,"  by  Lieut.-Comdr.  Dennis  H.  Mahan,  U.  S. 
Navy, 

As  a  matter  of  history,  I  send  you  this  for  publication. 

I  designed  and  have  used  the  same  stretcher  for  the  past 
nine  years.  The  first  one  made  was  on  the  U.  S.  S.  Mont- 
gomery in  1893.  The  second  and  third  on  the  U,  S.  S.  Detroit 
in  the  same  year;  they  were  used  by  me  during  that  whole 
commission  in  China  ajid  until  the  Detroit  returned  to  the  United 
States.  Straps  were  first  used,  but  were  discarded  for  a  simple 
lashing,  as  the  straps  dragged  on  the  deck,  were  not  tidy,  and 
were  trodden  upon  when  used  in  drill.  The  coil  of  lashing  was 
kept  in  the  place  assigned  for  the  stretcher.  Medical  Director 
Ayer&,  Fleet  Surgeon,  Asiatic  Station,  in  his  inspection  of  the 
ship,  commented  upon  its  simplicity. 

My  idea  in  designing  it  was  to  secure  a  rigid  splint  for  the 
whole  body,  so  that  no  matter  what  part  sustained  injury  it 
could  be  transferred  without  movement  and  least  discomfort; 
its  narrowness  was  to  admit  of  its  ready  transit  through  water- 
tight doors  and  smalt  hatches  of  our  modern  ships.    The  but- 
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tock  Strip  and  foot-rest  to  prevent  the  sliding  of  the  patient 
when  passed  down  hatches  or  into  boats. 

The  simple  lashing  is  preferable  to  the  fixed  straps;  it  can 
be  adjusted  to  prevent  pressure  over  the  seat  of  injury  and 
variation  in  size  of  patients. 

The  first  one  of  these  stretchers  I  saw  other  than  those  I 
had  made  is  the  one  now  on  board  this  ship;  it  was  brought  to 
this  vessel  by  Dr.  Bogert,  U.  S.  N.,  from  the  New  York.  I 
immediately  recognized  it,  but  was  surprised  and  astonished 
when  informed  it  was  called  the  '*  Mahan  Stretcher."  After- 
wards I  saw  an  article  by  Medical  Inspector  C.  U.  Gravette, 
U.  S.  N.,  in  the  Proceedings  of  the  Associations  of  Military 
Surgeons,  giving  Mahan  the  credit,  and  later,  the  article  in  ihe 
Institute  Proceedings. 

Lieut. -Comdr.  John  L.  Go-w  lately  suggested  a  valuable  im- 
provement in  making  the  buttock  strip  adjustable  to  allow  for 
the  variation  in  the  length  of  legs. 

Very  sincerely, 

Howard  E.  Ames, 

Surgeon,  U.  S.  Nazy. 
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DISCUSSION. 

Captain  Chadwick's  Letter  Relating  to  the  Training  of  Seamen, 

See  No.  98. 

Captaiti  Caspar  F.  Gooomca. — The  question  with  which  Captain 
Chadwick  deals  is  as  old  as  the  substitution  of  steam  for  sailfi  in  the 
primary  motive  power  of  ships.  To  this  question,  complete  differentia- 
tion of  labor  will,  of  necessity,  furnish  the  answer  to  those  who  look  for 
material  results  only.  Nothing  can  be  more  satisfactory  than  an  organi- 
zation in  which  each  man's  task,  assigned  in  exact  proportion  to  his 
strength  and  capacity,  is  performed  day  in,  day  out,  with  ceaseless 
regularity.  Were  vessels  always  to  sail  under  sunny  skies  over  smooth 
seas,  unvisitcd  by  tempests  and  fogs  and  enemies,  such  a  system  would 
find  no  serious  opponents,  scarcely  even  an  adverse  critic,  except  among 
those  perennial  shell  backs,  the  \avdiilorci  temporii  acti.  They  would, 
indeed,  have  no  real  ground  for  their  strictures — not  a  leg  to  stand  on. 
As  the  sailor  phratseij  it;  under  such  circumstances,  all  the  old  women 
would  be  going  to  sea. 

But,  and  this  seems  to  me  the  gist  of  the  whole  matter,  our  organiza- 
tion should  not  consist  exclusively  of  specialists,  helpless  in  the  presence 
of  phenomena  different,  either  in  kind  or  in  great  degree,  from  those 
with  which  they  are  habitually  concerned;  rather  should  it  comprise,  in 
adequate  numbers,  men  of  sagacity,  boldness,  of  training  and  experience 
in  emergencies,  when  the  best  of  physxqut  and  morale  is  none  too  good. 
It  is  when  the  tempest  rages  or  the  rock-bound  coast,  close  at  hand,  is 
shrouded  in  a  veil  of  fog;  when  death  looms  sudden  and  awful  in  a 
collision,  or  the  lives  of  fellow  human  beings  hang  on  the  adroit  tossing 
of  a  rope  or  the  powerful  and  skillfu!  handling  of  an  oar,  when  in  the 
thick  of  battle,  men  have  to  think  tor  two  and  act  for  six  all  at  once, 
that  any  naval  system  is  tested  to  the  breaking  point.  If  we  have  failed 
to  prox'ide  men  able  to  meet  these  and  other  exacting  contingencies, 
then  we  have  failed  in  our  duty. 

It  can  hardJy  be  asserted  that,  hitherto  in  the  history  of  our  navy, 
the  call  has  not  found  the  right  man.  If  that  be  so,  we  must  admit  that 
our  honorable  record  has  been  made  by  men  who  got  their  nautical 
training  in  sailing  ships,  Surely,  if  experience  counts  for  anything,  we 
should  be  slow  in  abandoning  the  old  ways  which  have  confessedly 
worked  so  well. 

Captain  Chadwick  would  be  quite  within  Itis  logical  rights  if  he  simply 
took  the  ground  that  the  burden  of  proof  rests,  not  with  him,  but  with 
the  innovators.  He  might,  very  properly,  in\'ite  them  to  carefully  study 
the  practical  and  undeniable  outcome  of  the  old  method  and  challenge 
them  to  show  how,  in  any  other  way.  the  man-of-wars-man,  that  ideally 
handy  man  of  "  courage,  resourcefulness,  activity,  strength,"  can  be 
better,  more  rapidly  or  more  economically  produced  than  on  board  ^ 
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sailing^  ship.  Until  then,  I  shall  be  content  to  adhere  to  my  c 
so  well  expressed  by  Captain  Chadwick,  and  to  endeavor 
mild  sense  of  resentment  towards  those  who,  in  advocating 
new  and  untried,  would  hold  us,  of  the  old  school,  to  a  den 
of  the  efficacy  of  its  processes,  calmly  i^rnonng  the  fact  tha 
is  tO'd&y  what  it  is  because  of  what  it  has  been.  Parapbras 
known  epitaph  he  might  say  with  entire  appropriateness,  "  Si  i 
tionem  queri$,  circumspice." 


^ 
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PROFESSIONAL  NOTES. 

Prepared  by  Lieutenant  L.  S.  Van  Duzer,  U.  S.  Navy. 


For  convenience  of  reference  these  notes  are  arranged  as  follows  i 

A.  Notes  on  ships  of  war,  budgets,  and  personnel,  the  notes  appearing 
iinder  the  head  of  the  naval  power  to  which  they  refer.  Alphabetical 
arrangement  is  followed. 

B.  Miscellaneous  Notes  on  Armor,  Ordnance,  Explosives,  Torpedoes, 
etc.    The  arrangement  is  alphabetical  and  the  principal  heads  are; 


1.  Ammunition. 

2.  Armor. 

3.  Boats. 

4.  Boilers. 

5.  Canals,  Harbors,  and  Water- 

ways. 

6.  Coaling  Ship. 

7.  Coaat  Defense. 

8.  Communications. 

9.  Construction. 

10.  Docks. 

11.  Electricity. 

12.  Engines. 


13.  Fortifications, 

14.  FueL 

15.  Gunpowder  and  Explosives. 

16.  Guns. 

17.  Guns;  Firing. 
)8.  Guns:  Mounts. 

15.  Instruments  Used  in  Action,  etc, 
20.  Machinery  (auxiliary  engines),  etc 
31.  Operations  (war  or  manocuvers). 
33.  Propulsion. 

23.  Small  Arms. 

24.  Strategy  and  Tactics. 

25.  Torpedoes. 


SHIPS  OF  WAR.  BUDGETS  AND  PERSONNEL. 

ARGENTINA. 

Gttkboats;  Building. — Two  gunboats  of  709  tons  and  17  knots  speed 
are  reported  to  be  under  construction  at  Buenos  Aires  for  the  Argentine 
Navy. 

Battleship  Ordered. — On  account  of  trouble  with  Chili,  the  Argen- 
tine government  has,  it  is  reported,  ordered,  or  purchased,  a  battleship  in 
Europe.     The  displacement  is  stated  to  be  11,000  tons. 

AUSTRIA. 

Reorganization  oy  Department  of  Mamne.— It  is  interesting  to 
observe  that  the  Austrian  navy  department,  which  is  a  branch  of  the 
ministry  of  war.  has  just  been  reorganized  upon  a  plan  closely  resembling 
that  advocated  by  Lieutenant- Commander  John  Iflood,  U.  S.  N.,  in  last 
year's  prize  essay,  published  in  Proceedings  No.  97.  While  the  navy 
department  still  forms  a  part  of  the  ministry  of  war.  it  has  been  formed 
into  an  autonomous  section  under  control  of  a  vice-admiral,  who  is 
•commander-in-chief  of  the  fleet  and  marine  forces,  and  who  will  reprc' 
sent  the  minister  of  war  in  the  discussions  of  the  budget  of  ihe  navy 
department.  A  superior  officer  of  the  fleet  will  take  the  vice-admiral's 
place  in  case  of  absence  through  sickness  or  other  cause. 
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The  Section  of  Naval  AflFairs  will  consist  ofr 
(fl)  The  Marine  Cabinet:  Has  charge  of  affairs  reserved  from  control 
of  bareatu;  directs  the  personnel;  issues  orders  to  officers:  directs 
movements  of  fleeu  and  controls  the  military  service  in  general; 
has  charge  of  tchools;  and  controls  the  bydrographic  and  medical 
services. 

(Jb)  The  General  Suff:    Has  charge  of  plans  for  war,  mobilization,  con- 
stitution of  naval  forces,  etc. 

(f)  Service  I,  consisting  of — 

Bureau  i.    Personnel:  officers. 

Bureau  2.    Personnel:  petty  officers  and  other  enlisted  men. 

Bureau  3.    Administrative  matters  connected  with  Service  I. 

(«0  Service  II,  consisting  of— 

Bureau  4.    Naval  construction,  machinery,  and  ordnance. 
Bureau  5.    Auxiliary  (non-military)  vessels,  naval  works,  etc 
Bureau  6.    Administrative  matters  connected  with  Service  II. 

{e)  Bureaus  not  belonging  to  Services  I  or  11 — 
Bureau  7.    Administration  of  justice. 

Bureau  8.    Administration  of  funds  and  accounts  in  general. 
The  Cabinet,  the  General  Staff,  and  Bureaus  i,  2,  and  4  are  presided 

over  by  officers  of  the  General  Staff;  Bureau  5,  by  a  military  engineer; 

Bureaus  3  and  6,  by  superior  officers  of  the  commissary  department; 

Bureau  7,  by  an  advocate  general;  and   Bureau  8,   by  a   commissary 

general. 

Abpad:  Laukch.— The  battleship  Arpad,  8340  tons,  was  launched  at 
Trieste,  September  11,  1901.  The  vessels  of  this  class  arc  fully  described 
in  Proceedings  No.  97,  page  151. 

BRAZIL. 

SunMARiNE  Boats.— Much  interest  is  being  taken  in  submarine  boats 
by  the  Brazilian  navy.  A  naval  engineer  by  the  name  of  Luis  Jacintho 
Gomes  recently  tested  a  model  of  a  submarine  on  the  design  of  which 
he  is  reported  to  have  been  engaged  for  ten  years.  A  newspaper  of 
Rio  de  Janeiro  states  that  the  minister  of  marine  has  ordered  a  boat  of 
the  Gomes  type  to  be  built  at  the  arsenal.  Its  principal  dimensions  will 
be:  Length,  20  meters  (65.6  feet);  beam,  2  meters  (6.56  feet);  displace- 
ment, 40  tons.  The  propelling  power  will  be  an  electric  motor  of  15  horse- 
power. The  armament  will  consist  of  reveral  automobile  torpedoes. 
The  complement  is  four  men. 

A  model  of  a  submarine  boat  designed  by  Senhor  Mello  Marques, 
late  lieutenant  in  the  Brazilian  navy,  is  reported  to  have  a  successful  trial.' 
The  model  was  less  than  a  meter  in  length  and  the  trials  took  place  in 
a  small  experimental  basin.  The  boat  is  provided  with  automatic  appar- 
atus for  keeping  the  axis  in  a  horizontal  plane  at  all  times,  and  it  is  sub- 
merged and  brought  to  the  surface  always  in  this  position.  A  full-sized 
boat  is  to  be  built. 

CHILE. 

Almirante  Senoret:  Launch.— This  small  vessel  was  launched  at 
Valparaiso  (or  Talcahuano)  on  October  15.  No  details  have  been 
published. 
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ToKPBim-BoAT  Destroyeks  Purchased. — A  dispatch  from  Buenos 
Aires  to  the  New  York  Herald,  dated  December  4,  says  that  the  Chilian 
government  has  purchased  from  Messrs.  Laird,  of  Birkenhead,  two 
torpedo-boat  destroyers.    The  purchase  price  is  stated  to  be  £?q,cco. 

COLOMBIA. 

La  Popa:  Fouwdered.^TIic  little  Colombian  gunboat  La  Popa  foun- 
dered on  a  trip  from  Savanilla  to  Cartagena.  There  was  a  company  of 
soldiers  on  board  at  the  time.    The  only  persons  saved  were  four  sailors. 

DENMARK. 

Sinking  op  the  Moen.— On  September  30,  the  Danish  gunboat  Moen 
was  sunk  near  the  Middle  Ground,  Copenhagen,  by  the  explosion  of  a 
high-cxplostve  shell.  The  vessel  was  at  gun  practice  with  Prisant  shelh, 
bat  the  crew  was  removed  before  the  gun  was  fired,  so  that  no  one  was 
injured.  The  Moen  is  an  iron  gunboat  of  400  tons,  launched  in  iSjSj 
and  carrying  a  10-inch  Armstrong  muzzle-loading  rifle  and  two  Krupp 
3.4-inch  guns. 

FRANCE. 

Program  for  1902.— The  budget  committee  of  the  French  Chamber  of 
Deputies  has  the  budget  under  consideration  and  it  will  probably  be 
some  weeks  before  action  by  the  Chambers  is  taken  on  all  points.  The 
budget  committee  has  declined  to  sanction  any  increase  of  officers  or 
men,  though  there  is  an  evident  -shortage  of  both.  It  has  also  refused 
the  small  vote  asked  for  commencing  work  on  battleships  12.  ij,  and 
14,  the  last  three  of  the  six  provided  for  in  the  program,  and  which  were 
to  be  laid  down  this  year.  The  committee  says  that  the  small  sums 
asked  would  be  insufficient  for  any  real  progress.  The  minister  of 
marine  is  therefore  unable  to  prepare  plans,  make  contracts,  or  do  any 
preliminary  work  on  these  ships.  Full  details  of  the  budget,  as  sub- 
mitted by  the  minister  of  marine,  have  been  published;  but  as  there  are 
to  be  so  many  changes,  the  compiler  defers  publication  until  the  amended 
form  is  known.  As  stated  in  Proceedings  No.  99  (page  588),  the  total 
amount  of  the  budget  as  submitted  to  the  Chambers  was  3(^,097,951 
francs  ($60,^34.9(3(1.34;  t  franc  =  $0,193). 

Ships  Commenced  in  1901. — Early  in  August  the  minister  of  marine 
published  a  list  of  all  ships  commenced  during  the  past  year,  viz.: 

Two  Battleships:  Repuhlique  and  Patrie.  An  armored  cruiser:  the 
Victor  Hugo.  Ten  torpedo-boat  destroyers:  Francisque,  Sabre,  Dard, 
Balisle,  Mousqueton,  Arc,  Pistolct.  Bclier.  Catapulte,  Bombardc.  Twenty 
submarines;  Naiade,  Protee,  Perle,  Esturgeon,  Bonite,  Thon,  Souffleur, 
Dorade,  Lynx,  Ludian,  Loutre.  Castor,  Phoque.  Otanc.  Mcduse,  Onrsin, 
Grondin.  Anguilte,  Alose.  Truite.  Twelve  torpedo  boats  of  first  class: 
Nos.  266  to  277. 

In  addition  to  these  thnc  have  since  been  laid  down,  or  ordered,  the 
armored  cruiser  C14  and  three  experimental  submarine  boats. 

Ar»ored  Cruiser  d,:  Ordered.— The  construction  of  this  armored 
cruiser  has  been  ordered.  The  original  program  provided  for  her 
buITding  at  Cherbourg,  but  this  is  changed  hy  the  recent  order  and  she 
will  be  put  on  the  stocks  at  the  Brest  arsenal.    She  will  be  a  sister  ship 
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in  all  respects  to  the  Victor  Hugo,  folljr  described  and  illustrated  in 
Proceedings  No.  98,  page  384.  Her  name,  it  is  said,  will  be  either 
Thiers  or  Lamartine. 

Leon  Gambbtta:  Launch.— This  first-class  armored  cndser  was 
launched  at  Brest  arsenal,  October  26.  She  is  a  sister  ship  in  all  re- 
spects to  the  Jules  Ferry,  building  at  Cherbourg,  to  Ct«,  just  ordered  at 
Brest,  and  the  Victor  Hugo,  building  at  Toulon.  The  Victor  Hugo  is 
fully  described  and  illustrated  in  No.  96^  page  384. 

Jeanne  d'Akc:  Unsatispactory  Trials.— The  trials  of  this  armored 
cruiser  of  11,270  tons  have  been  most  unsatis&ctory.  She  was  designed 
for  a  speed  of  23  knots  with  1400  tons  of  coal  on  board;  but,  up  to  the 
present,  a  speed  of  only  18  knots  has  been  reached,  although  considerably 
less  coal  was  carried.  At  full  speed  the  engines  are  supposed  to  main 
120  revolutions,  but  at  no  revolutions  the  bearings  hotted  to  a  most 
unusual  extent  In  addition  to  these  troubles  the  temperature  of  the 
fire-rooms  is  so  high  as  to  be  unbearable.  A  special  inquiry  is  to  be 
held,  and  it  is  reported  that  her  boilers  may  have  to  be  removed  and 
others  substituted.  The  Jeanne  d'Arc  is  fully  described  in  Procxkdings 
No.  96,  page  701,  and  a  full  page  illustration  faces  the  preceding  page  in 
the  present  number. 

MoNTCAUc:  Trials.— This  armored  cruiser  of  9517  tons  has  com- 
pleted her  preliminary  trials  and  attained  a  speed  of  2085  knots  on  the 
measureB  base  off  the  lies  d'Hyires.  The  horsepower  developed  was 
i8|200.  The  designed  speed  is  21  knots  with  19,6000  I.  H.  P.  According 
to  Li  Yacht,  the  temperature  of  the  fire-rooms  was  not  abnormal  and  the 
machinery  behaved  in  a  highly  satisfactory  manner;  but  the  Monittur  de 
la  Flotte  states  the  authorities  are  much  disturbed  over  the  high  tem- 
perature of  the  fire-rooms,  which  was  quite  intolerable.  The  Montcalm 
belongs  to  the  same  class  as  the  Dupetit  Thouars,  fully  described  in 
Proceedings  No.  97,  page  590,  from  which  ship  she  differs  only  in  her 
boilers.  The  latter  are  of  two  kinds,  4  of  the  Normand  type  and  8  of 
the  double  Normand-Sigraudy.  The  illustration  of  the  Montcalm  which 
faces  this  page  is  from  a  photograph  taken  during  the  past  summer. 

Chateau- Renault:  Trials. — The  final  trials  of  this  protected  cruiser 
of  8018  tons  (metric)  took  place  in  the  latter  part  of  August,  and  were 
regarded  as  satisfactory.  The  trials  consisted  of  three  runs  over  the 
measured  base  with  the  following  results:  ist  run,  speed  24.043  knots; 
2d  run,  speed  24.324  knots;  3d  run,  speed  24.067  knots.  Mean  speed. 
24.148  knots.  The  mean  I.  H.  P.  during  the  trial  was  23.680,  and  the 
maximum,  24,964.  The  designed  I.  H.  P.  was  23.000,  corresponding  to  a 
speed  of  23  knots.  While  the  trials  were  regarded  as  successful,  the 
heat  in  the  fire-rooms  was  unbearable  and  no  means  has  been  suggested 
of  remedying  this  defect.  The  speed  that  was  reached  could  not  have 
been  maintained  for  any  length  of  time,  as  the  bearings  were  very  hot 
and  growing  hotter.  It  is  now  proposed  to  make  extensive  changes  in 
the  machinery  bearings  in  order  to  reduce  the  heating,  and  it  is  estimated 
that  these  changes  will  take  four  or  five  months  to  complete. 

Requin:  Commissioned. — ^The  coast-defence  ship  Requin  (formerly 
7700  tons,  now  about  7000),  which  has  been  undergoing  reconstruction 
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for  several  years,  b  now  completed  and  has  been  commissioned.  The 
general  character  of  the  work  on  her  ts  described  in  Proceedings  No. 
97.  page  159. 

Valmy:  New  Loading  Apparatus. — M.  Guye,  chef  d'escadrm  d'artil- 
Icric  de  iMciWfw,  has  devised  mechanisro  for  the  loading  of  heavy  guns, 
which  has  been  applied  to  the  Valmy's  J40~millimetef  (i3.44nch)  with  the 
result  that  the  ttme  of  loading  has  been  much  reduced.  The  interval 
between  unaimed  shots  was  formerly  4  or  5  minutes,  but  in  a  recent  trial, 
with  the  new  apparatus,  five  shots  were  fifed  in  a  little  less  than  four 
minutes. 


Inoouptasle:  Reconsthuction  Completed. — The  coast-defence  ship 
Indomptable  (formerly  7500  tons,  now  500  or  600  tons  less),  of  the  same 
general  type  as  the  Requin,  is  now  nearly  ready  for  service  after  exten- 
sive repairs  and  reconstruction.  The  alterations  effected  consisted  prin- 
cipally in  replacing  the  old  cylindrical  boiJers  by  others  of  the  same 
type  and  of  substituting  new  model  guns  of  274.4  millimeters  (l0.8-inch) 
gun  in  closed  turrets  for  the  old  pieces  of  420  millimeters  mounted  in 
barbettes.    The  new  turrets  are  operated  by  electricity  or  by  hand. 

Bouhrasque:  Launch,  Sea  Speed,  Description. — ^The  Bourrasque 
was  launched  at  the  works  of  Messrs.  A.  Normand  &  Company,  Havre, 
August  31.  It  belongs  to  the  group  of  four  boats,  consisting  of  the 
Borce,  Rafale.  Tramontane  and  Bourrasque,  which  boats  are  a  develop- 
ment of  the  Siroco  type.  They  are  of  15  tons  less  displacement  and, 
with  200  more  horsepower,  were  expected  to  give  3  or  4  knots  more 
than  the  contract  requirement  of  the  Siroco  class,  or  about  2  knots 
more  than  they  made  on  trial.  The  reduction  of  displacement  is  effected 
by  reducing  the  dimensions  and  tightening  the  construction.  The  length 
is  147.6  feet;  beam,  15.6S  feet;  drauft  aft,  &.Q  feet;  displacement,  161.9 
tons.  The  coal  supply  is  t8  tons;  radius  of  action,  iooo  miles  at  to 
knots;  expected  speed,  29  to  30  knots  with  4400  L  H.  P.  Two  torpedo 
tubes  and  two  3-pounder  guns  constitute  the  armament.  On  a  trip  from 
Havre  to  Cherbourg,  where  she  was  to  go  for  her  trials,  the  average 
speed  was  37  knots  Cor  2  hours  and  20  minutes. 

Si«ouN:  TaiAL,  Description.^ — The  torpedo  boat  Simoun,  181  tons, 
of  the  Siroco  type,  has  completed  her  trials,  attaining  a  speed  of  27.7 
knots.  The  contract  requirement  was  26  knots.  The  following  descrip- 
tion of  the  boats  of  thU  class  is  from  the  London  Bnginffring  of  Octo- 
ber 25: 

"  MM.  Augustin  Normand  and  Company,  of  Havre,  have  recently  de- 
livered to  the  French  Government,  at  Cherbourg,  two  protected  torpedo 
boats,  the  Siroco  and  Mistral,  fitted  with  the  same  machinery  and  boilers 
as  the  Cyclone.  The  trials  offer  special  interest  on  account  of  the  very 
heavy  weights  carried.    The  dimensions  are': 

Length  on  load  line 147  ft.      o  in. 

Extreme  breadths  outside  armour 16  ft.    10  in, 

"The  nickel  steel  armor  extends  to  the  nsachinery  and  boiler  com- 
partments, and  is  distributed  as  follows: 
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24-Milli  metres 
(i-in.)  bare 


Vertical  sides  from  8  in.  below  the  water-line  to  the  deck. 
Fore-and-aft  bolkheads  from  16  in.  below  the  water-line 

to  the  deck. 
Vertical  sides  of  coverings  of  all  parts  of  machinery  and 

boilers  and  of  the  steering  engine  above  deck. 

^«-in?blre'   \^^  horizontal  parts  of  deck  and  hatchways. 

"The  total  extra  weight  resulting  from  the  addition  of  armor^ 
including  the  strengthening  of  the  hull  amidships,  and  the  addition  of 
a  central  hollow  keel  i  ft.  high,  extending  to  about  one-half  the  length 
of  the  boats,  and  intended  to  stiffen  the  central  part  of  the  stracture,  and 
to  check  rolling — is  not  less  than  24  English  tons. 

"  The  hulls  are  very  strong,  as  was  proved  by  an  accident  which  oc- 
curred to  an  exactly  similar  protected  torpedo  boat  in  a  trial  outside 
Lorient.  When  steaming  at  about  23  knots,  during  foggy  weather,  she 
ran  end-on  against  a  rock  rising  above  water;  and  although  several  men 
were  injured  by  the  shock,  no  material  damage,  beyond  the  crushing 
of  about  25  ft  of  the  fore  part,  occurred  to  the  boat,  which  was  towed 
back  to  harbor. 

"  The  total  other  weights  carried  on  trial,  exclusive  of  chains,  anchors, 
masts,  boats,  &c,  and  comprising  only  torpedo  tubes  and  compressing 
pump,  artillery  and  ammunition,  provision  water  for  boilers  and  crew, 
coals  necessary  for  steaming  1020  nautical  miles  at  14  knots,  crew  and 
effects,  provisions,  including  5  tons  for  sundries  to  complete  displace- 
ment at  sea,  amounted  to  39.9  English  tons  in  the  Siroco  and  43.2  tons 
in  the  Mistral.  Accordingly,  the  displacement  on  trial:  177.5  English 
tons  for  the  Siroco  and  178.7  tons  for  the  Mistral,  was  that  of  the  boats 
on  service. 

"It  has  very  wisely  been  the  general  custom  of  the  French  Admiralty 
to  have  the  trials  of  ships  made  at  what  was  believed  to  be  full  load; 
but  lately  this  rule  has  been  enhanced,  as  it  was  ascertained  that  these 
full-load  trial  displacements  were  often  inferior  to  the  real  displacement 
on  service. 

"  If  the  24  tons  due  to  armor  are  added  to  the  above  weights,  we 
see  that  the  total  weights  carried  on  trial  amount  to  63.9  and  67.2  tons 
respectively;  that  is  to  say,  to  about  37  per  cent,  of  the  total  displace- 
ment. This  is  far  from  the  35  tons  carried  on  board  destroyers  of  much 
larger  displacement.  The  weight  of  coals  put  on  board  was  determined 
by  an  eight  hours*  preliminary  trial. 

"  The  full-speed  trials,  which  took  place  after  the  ordinary  preliminary 
runs  on  the  measured  mile,  were  of  four  hours'  duration,  one  hour  of 
which  was  to  be  run  at  22  knots,  one  hour  at  maximum  speed,  and  the 
next  two  hours  at  22  knots. 

"  The  one-hour  maximum  speed  was  found  to  be  28.341  knots  for  the 
Siroco  and  28.102  knots  for  the  Mistral.  Only  26  knots  were  due  accord- 
ing to  contract.  The  maximum  speed  of  the  Cyclone  (unprotected),  with 
a  displacement  of  141  English  tons,  was  30.7  knots. 

"  It  is  generally  admitted  that  great  speed  can  only  be  attained  by 
reducing  all  weights  to,  and  even  beyond,  their  extreme  limits.  That  is, 
no  doubt,  true  to  a  great  extent.  However,  from  the  above  results, 
which  may  be  said  to  be  extraordinary  on  account  of  the  unusual  im- 
portance of  the  deadweight  carried,  there  seems  good  reason  to  believe 
that  not  only  sufficient  strength  but  a  very  complete  armament,  and  even 
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some  protettioit,  may  be  given  ta  torpedo-boats  and  destroyers  without 
an  abnormal  reduction  of  speed." 

Tramontane;  Trials. — This  torpedo  boat  of  162  tons,  a  sister  to  the 
Boarrasque,  which  is  fully  described  on  a  foregoing  page  of  ibis  num- 
ber, has  completed  her  trials.  On  the  3-hour  trial  at  reduced  power  the 
speed  was  23  knots  with  290  revolutions.  On  the  one-hour  full  power 
trial  the  mean  speed  ntaintained  was  29.8  knots  with  339.57  turns. 

TROxfflE:  Trial  Speed. — The  torpedo  boat  Trombe,  which  was  seri- 
ously injured  by  running  on  a  rock  during  her  first  trials,  has  been 
repaired  and  has  completed  her  trials.  The  speed  maintained  during 
the  one-hour  full-power  trial  was  26.6  knots.  0.6  knots  in  excess  of  the 
contract  requirement.  The  Trombe  is  a  sister  boat  in  all  respects  to 
the  Audacieux,  fully  described  in  Proceedings  No.  97,  page  157. 

Torpedo  Boats  Nos.  253  astd  254:  Launch;  Trial  op  No.  253. — 
These  two  boats,  which  are  alike  in  all  respects,  are  under  construction 
at  the  yard  of  Messrs.  A.  Normand  &  Company,  Havre,  wliere  No.  253 
■was  launched  on  August  16  and  No.  254  on  September  27.  The  dimen- 
sions of  the  boats  are:  Length,  121  4  feet;  beam.  1378  feet;  draught 
aft,  8.6  feet;  displacement,  QO.2  tons.  The  designed  speed  is  24  knots 
with  about  1800  I.  H,  P.  On  her  one-hour  full-power  trial  in  October, 
No.  253  developed  a  speed  of  25.36  knots  with  340.5  revolutions. 

ToRPfiDO  Boat  Xo.  258:  Trial  Speed. — ^This  torpedo  bont  wns  built 
ai  the  yard  of  the  .Ateliers  et  Chantitrs  de  la  Gironde,  Bnrdeaujt.  On 
the  one-hour  full-power  trial  the  mean  speed  maintained  was  25.56  knots. 
1.56  knots  in  excels  of  the  requirement  of  the  contract.  No.  258  is  very 
similar  to  Nos.  253  and  254  hut  is  t,6  feet  longer. 

Torpedo  Boat  No,  259;  Laitnch. — This  torpedo  boat  is  similar  in 
all  respects  to  No.  258.  and  i.i!  building  at  the  yard  of  the  Gironde  Com- 
pany, where  it  was  launched  October  2 

Explosion  of  a  Boiler  in  Torpedo  Boat  No.  208. — .\fter  going 
through  speed  trials  with  the  other  boats  of  the  defeiKe  Jnchitt'  of  the 
port  of  Algiers,  No.  208  was  returning  to  the  anchorage  when  a  tube 
of  one  of  the  boilers  suddenly  gave  way  while  the  boiler  was  being  fired. 
In  turning  off  the  steam,  quartermaster  Kernec  was  mortally  injured. 
Two  of  the  firemen  were  so  badly  burned  that  they  are  likely  to  die  and 
two  others  burned  in  a  less  severe  manner. 

Silure:  Launch. — ^This  submarine  boat  of  the  submergiblc  type  was 
launched  at  Cherbourg  arsenal  October  29.  1901.  She  i5  similar  in  all 
respects  to  the  Sirene,  fully  described  in  Proceedings  No.  98,  page  387, 

EsPADost:  Launch,  Trails. — The  submarine  boat  Espadon,  a  sister 
to  the  Silure  (sec  preceding  paragraph),  was  launched  at  the  Cherbourg 
arsenal  October  31.  About  a  month  later  -she  made  her  first  trial  plunge, 
which  continued  four  hours  The  trial  is  reported  to  have  been  .latis- 
factory  in  all  respects.  The  speed  obtained  fprobably  when  running  on 
the  surface)  was  87  knots  with  380  -evolutions.  With  maximum  power 
thv  expected  speed  is  10  knots  with  420  revolutions.     Later,  a  second 
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plunge  of  two  hours  and  a  half  was  made.  The  time  required  to  sub- 
merge to  a  depth  of  9  meters  (27.5  feet)  was  a  little  less  than  8  minutes. 
As  these  results  were  considered  very  satisfactory  the  preliminary  trials 
were  declared  finished. 

Sibjcne:  Tkials.— This  submarine  boat  (fully  described  in  Proceed- 
ings No.  98,  page  387)  of  the  submergible  tjrpe  has  recently  completed 
her  trials  and  orders  have  been  issued  for  her  to  be  manned  and  equipped 
for  service.  In  an  endurance  test  of  24  hours  the  speed  for  three  hours 
at  the  surface  was  7.5  knots;  then  a  plunge  for  three  hours  was  made 
(speed  not  given);  then  a  surface  run  of  17  hours  at  a  speed  of  7.5 
knots;  and  lastly  a  plunge  of  one  hour  during  which  two  torpedoes  were 
launches.  The  Sirene  has  a  radius  of  action  of  500  miles  at  7  knots, 
which  is  regarded  as  ample.  The  greatest  advance  made  on  the  design 
of  the  Narval,  her  prototype,  is  in  the  time  of  effecting  submersion, 
which  has  been  reduced  from  20  minutes  to  9. 

Triton:  Accident. — "  A  serious  accident  to  the  French  submarine 
Triton,  at  Cherbourg,  is  reported  by  The  Express.  It  appears  that  the 
vessel  plunged  too  rapidly,  struck  bottom  and  sustained  considerable 
damage.  Water  began  to  flow  in  very  rapidly,  but  the  engineer  ordered 
the  detachable  weights  to  be  cast  adrift  and  die  boat  rose  to  the  surface, 
though  none  too  soon.  The  pumps  were  got  to  work  on  the  surface 
and  a  tug  pulled  the  vessel  into  the  arsenal." — Army  &  Navy  Journal, 
Nov.  23,  1901. 

GouBET  No.  2:  Description;  Rejection  by  French  Govbrnkbnt. — 
This  is  the  second  type  boat  constructed  by  M.  Goubet.    The  shape  of 

it  is  very  different  from  that  of  the  other  submarines.  The  cross- 
section  is  circular;  the  general  shape  being  that  of  a  double  ogival  with 
bases  joined.  Above  the  center  rises  the  conning-tower,  and  below  the 
center  a  heavy  weight  (1.5  tons)  acts  as  a  keel,  a  steadying  weight,  and 
safety  ballast — as  it  can  be  detached  if  necessary  to  assist  the  boat  to 
come  to  the  surface.  The  hull  is  of  bronze,  cast  in  three  pieces,  which 
are  joined  by  outside  flanges;  and  it  weighs  5  tons.  The  shell  of  the 
middle  section  has  a  thickness  of  i  inch;  the  end  sections  taper  from  i 
inch  to  0.625  inch  at  the  extremities.  The  ballast  consists  of  the  outside 
safety  weight,  or  keel,  7  tons  of  lead  ballast,  and  2  tons  of  water  ballast. 
Like  all  the  French  boats,  the  Goubet  is  fitted  with  an  observation  tube 
extending  above  water.  The  armament  consists  of  two  torpedo  tubes. 
The  propelling  power  is  an  electric  motor  driving  a  single  screw.  The 
electricity  is  furnished  by  storage  batteries.  The  speed  attained  was 
about  5  knots  and  the  radius  of  action  is  about  25  miles.  The  principal 
dimensions  are:  Length,  26.25  feet;  diameter,  9.84  feet.  The  illustration 
which  faces  this  page  is  from  a  recent  photograph  taken  at  Toulon.  The 
trials  of  the  Goubet  have  shown  fairly  successful  results,  but  she  was 
too  slow,  and  of  deficient  radius  of  action.  The  following  note  appears 
in  the  London  Engineering  of  October  18,  1901: 

"  Le  Yacht  states  that  M.  Goubet  has  received  instructions  from  the 
French  Ministry  of  Marine  to  remove  his  submarine  boat  Goubet  No.  2 
from  the  arsenal  at  Toulon,  which  is  tantamount  to  a  rejection  of  the 
boat  by  the  French  Government.  The  journal  adds  that  the  experiments 
with  the  boat  have  proved  that  she  is  habitable,  stable,  absolutely  immo- 
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bile  at  any  depth,  can  float,  can  be  rapidly  submerged  and  brought  to 
the  surface  a^in,  displays  an  unequalled  facility  in  her  evolutions  and 
in  the  maintenance  of  her  line  of  route,  and  finally  an  assured  security 
due  to  her  *'  safety  weight  "  and  the  ease  with  which  she  can  rise  to  the 
surface  in  the  case  of  danger.  In  the  experiments  of  April  ig  and  24, 
1900,  she  showed  tkat  she  could  face  with  safety  a  high  wind  and  a  heavy 
sea.  It  is  proposed,  Le  Yackt  states,  that  the  principle  of  her  construc- 
tion &bal!  be  used  in  building  a  submarine  vessel  for  crossing^  the  Chan- 
nel, by  means  of  which  passengers  would  avoid  the  terrors  of  mal  de  fner." 


Gyknote:  DEScaiPTiON, — The  plans  of  this  boat  were  submitted  in 
October,  1887,  by  the  Forges  et  Chantiers  de  la  Mediierran^e,  and 
accepted  by  Admiral  Aube,  then  minister  of  marine.  The  designer  was 
M.  Z(?de,  en^neer  of  that  company.  The  boat  was  built  under  the  super- 
vision of  M.  Romazotti  at  the  Mourilion  dockyard,  Toulon,  where  she 
was  launched  on  September  15,  1888.  The  hull  is  of  steel  and  its  shape 
is  similar  to  that  of  a  Whitehead  torpedo.  Like  the  Whitehead,  the 
Gymnote  has  two  horizontal  rudders  worked  by  hydrostatic  pressure, 
or  by  hand,  and  two  vertical  rudders  worked  by  the  usual  appliances. 
The  forward  and  after  ends  of  the  boat  are  used  for  water  ballast  and 
are  filled  or  emptied  by  an  electrically  driven  pump.  The  crew  of  the 
Gymnote  consists  of  four  or  fi\'e  men,  including  the  commanding  officer. 
The  enclosed  air  would  last  for  several  hours  for  four  or  five  men,  but 
there  is  no  provision  for  its  renewal,  as  the  compressed  air  reservoir 
was  intended  solely  for  launching  the  torpedoes  and  operating  the 
rvdders.  This  boat,  like  the  Goubct  and  later  French  boats,  was  fitted 
with  a  tube  which  projected  above  the  surface  of  the  water  and  held  in 
its  upper  end  a  small  mirror  about  an  inch  in  diameter,  set  at  an  angle 
of  45  degrees  to  the  horizon,  and  movable  about  its  vertical  ax:is  so  that 
the  whole  horizon  could  be  seen  from  the  inside  of  the  boat,  provided 
of  course,  that  the  waves  or  spray  did  not  destroy  the  reflecting  power 
of  the  mirrors,  The  Gymnote,  like  the  previously-built  boats,  does 
not  possess  good  fore-and-aft  stability  when  submerged.  When, 
by  outside  influence,  the  bow  becomes  depressed,  the  vessel  shoots 
ahead  in  the  direction  thus  impressed  upon  it.  and  some  little  time 
elapses  before  the  horiiontai  rudders  act  with  sufficient  force  to  counter- 
act. When  these  at  last  get  contrr-1  and  guide  her  upward,  the  same 
performance  is  repeated,  so  that  she  is  constantly  pitching  to  every 
wave  in  a  very  unpleasant  manner.  When  moving  at  a  depth  below 
water  greater  than  a  few  feet,  the  obsen'ation  tube  is  of  course  useless, 
and  the  instability  of  the  boat  when  at  the  surface  render  it  of  little 
value.  The  armament  consists  of  dropping  gear  for  torpedoes.  The 
motive  power  consists  of  a  single  screw  driven  by  an  electric  motor, 
which  is  the  invention  of  Captain  Krebs  of  the  balloon  service.  It  con- 
sists of  t6  poles  arranged  around  a  ring  armature  one  meter  in  diameter. 
Its  weight  is  4,^00  pounds.  The  propeller  is  4-bladed  and  4.8  feet  in 
diameter.  The  mstor  is  direct-coupled  to  the  screw  and  is  designed  for 
a  speed  of  200  turns  per  minute.  The  estimated  surface  speed  was  10 
knots  for  6  hours,  but  this  has  never  been  reached,  about  8  knots  being 
the  maximum.  The  boat  is  steered,  propelled,  and  lighted  by  electricity, 
which  is  supplied  by  a  battery  of  564  alkaline  accumulators,  invented  and 
manufactured  by  MM.  Commelin,  Desmazures,  and  Bailhache.  Each 
accumulator  weighs  38.5  pounds,  so  that  the  weight  of  the  whole  battery 
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is  9.66  tons.  The  total  power  of  the  battery  is  34s  horsepower  hours  and 
gives  about  60  horsepower  with  the  normal  current  of  220  amperes  at 
aao  volts.  The  dimensions  of  the  hull  are:  Length,  59  feet;  greatest 
diameter,  5.9  feet;  displacement  when  fully  submerged,  29.5  tons.  The 
illustration  which  faces  this  page  is  from  a  recent  photograph  taken  at 
Toulon. 

GusTAVE  Zede:  DESCKipnoN.— The  Gymnote  was  unsatisfactory  in 
many  ways.  The  means  of  discharging  her  torpedoes  were  inadequate 
to  the  necessities  of  the  case  and  she  was  well-nigh  uninhabitable  for 
more  than  an  hour  or  two.  In  addition,  the  speed  was  insufficient  and 
it  was  found  practically  impossible  to  keep  her  on  an  even  keel.  It  was 
generally  conceded  that  her  defects  were  largely  due  to  her  small  dimen- 
sions; therefore,  in  1892,  M.  Z6d£  designed  a  larger  vessel  which  was 
to  be  called  the  Sirine,  but  was  renamed  Gustave  Z6d^  upon  the  death 
of  her  designer.  She  is  much  larger  and  of  a  more  slender  model  than 
her  predecessor,  and  many  of  the  serious  defects  of  the  latter  were  cor- 
rected or  minimized.  The  rising  and  sinking  is  effected  by  means  of 
water  ballast,  but  she  also  possesses  horizontal  rudders  to  correct  any 
tendency  to  dive  or  rise  abruptly.  Two  tanks  furnish  the  compressed 
air  for  launching  the  torpedoes  as  well  as  for  supplying  fresh  air  for 
breathing;  and  the  foul  air  is  drawn  out  by  an  electrically  driven  pump. 
The  armament  consists  of  a  single  torpedo  tube,  and  three  torpedoes  are 
carried.  The  motive  power  is  electricity  supplied  by  a  Lanrent-Ceby 
.  storage  battery  to  a  760-horsepower  Sautter-Harl^  motor,  which  drives 
a  single  screw.  It  is  reported  that  a  speed  of  15  knots  has  been  made 
when  running  oa  ihe  surface  at  light  draught,  and  8  knots  when  nearly 
submerged.  Her  submerged  speed  is  about  6  knots.  The  hull  is  of 
bronze,  designed  for  strength  sufficient  to  descend  with  safety  to  a 
depth  of  60  or  70  feet,  and  is  of  the  following  dimensions:  Lengfth, 
147.S  feet;  diameter,  10.8  feet;  displacement  when  fully  submerged,  260 
tons.  The  complement  is  9  persons.  The  trials  of  the  Zede  have  been 
numerous  and  extensive,  but  the  information  which  has  reached  the 
public  is  rather  indefinite.  Various  reports  of  inhabitability,  due  to 
foul  gases  generated  by  the  storage  battery,  appeared  from  time  to  time, 
but  it  is  believed  that  this  difficulty  has  been  surmounted.  The  great 
relative  length  renders  the  Z6de  very  unhandy,  and  this  was  one  of  the 
causes  for  the  reduced  dimensions  of  the  later  submarines.  The  illus- 
tration is  from  a  recent  photograph  taken  at  Toulon. 

Bayard,  Galissonniere,  Turenke,  Eure,  Nautile,  Torpedo  Boats 

LaNSQUEKET,  and  NoS.  26,  38,  42,  53,  91,  113,  118,  119  AND  I24:  CON- 
DEMNED, Lost,  or  Struck  from  List.— The  Bayard  (old  type  battleship 
of  6000  tons)  has  been  dismantled  at  Saigon,  as  no  money  was  allotted 
in  the  budget  for  her  maintenance.  The  Galissonniere  and  Turenne 
(practically  sister  ships  to  the  Bayard)  are  to  be  sold;  as  are  the  torpedo 
boats.  Lansquenet  and  Nos.  91  and  113.  Torpedo  boats  Nos.  26,  38,  53, 
the  gunboat  Nautile,  and  the  transport  Eure  have  been  struck  from  the 
list  of  the  fleet.  Torpedo  boats  Nos.  42.  118  and  119  have  been  con- 
demned. Torpedo  boat  No.  124  was  lost  in  the  Mediterranean  on 
September  17  and  lies  in  such  deep  water  that  she  cannot  Be  recovered. 

GERMANY. 
Budget  and   Program   for   1902. — The   budget  proposals   for   1902. 
which  have  not  yet  been  passed  upon  by  the  Reichstag,  call,  it  is  said. 
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for  the  construction  of  seven  battleships,  two  large  cruisers,  three  small 
cruisers,  a  continuation  of  the  rebuilding  of  the  ships  of  the  Siegfried 
type,  and  a  torpedo  division;  and  the  radct  ship  Gncisenau.  which  sank 
near  Malaga  in  Dc:embcr  last,  is  to  be  replaced  by  an  old  cruiser  re- 
constructed for  the  purpose.  It  is  reported  that  the  German  naval 
authorities  have  decided  to  buitd  a  torpedo-boat  destroyer  fitted  with 
Parsons'  steam  turbines  with  a  view  to  testing  that  form  of  motor. 

Education  of  GnHAn  Officers. — From  an  article  in  the  Marine 
Rundschau  we  teani  that  the  present  regulation  in  regard  to  the  train* 
ing  of  officers  was  issued  in  April,  1899.  In  1893  regulations  were  issued 
which  provided  that  after  going  through  a  four  weeks'  course  of  training 
on  shore,  the  cadets  joined  the  training  ship  until  the  spring  of  the 
following  year;  the  ship,  as  a  rule,  cruised  in  home  waters  during  the 
summer  and  passed  the  winter  abroad,  in  the  Mediterranean  or  West 
Indies,  returning  home  in  the  following  spring.  After  passing  the  exam* 
tnation  for,  and  promotion  to,  midshipman,  they  embarked  for  another 
full  year's  course  of  practical  training  on  one  of  the  cadet  and  boys' 
training  ships.  On  these  ships,  which  also  went  abroad  in  the  winter, 
theoretical  and  practical  instruction  was  imparted,  terminating  with  an 
examination  at  the  end  of  the  voyage.  Those  midshipmen  who  passed 
the  examination  were  sent  for  a  six  months'  course  of  purely  practi^ 
dutj  on  the  ships  of  the  evolutionary  squadron,  and  then  for  a  year  to 
the  naval  academy.  After  passing  the  lieutenant's  examination  (Sceoffi- 
zierpriifung),  promotion  to  sub-lieutenant  (Unterlicutnant  xur  See) 
followed, 

The  regulations  of  18Q9  changed  the  program  of  instruction,  .'\fter 
the  practical  training  of  one  year  on  hoard  the  training  ship  the  theoret- 
ical training  as  navil  ensign  (Fahnrich  zur  See — forti'erly  See  Kadett), 
he  is  again  transferred  to  the  naval  academy.  At  the  close  ol  the 
academy  course  '.he  principal  examination  for  line  or  executive  officer 
(Seeoffizier)  takes  place,  and  the  ensign  is  then  sent  (or  haJf  a  year  to 
the  gunnery  and  torpedo  ships  and  to  the  marine  infantry  for  special 
practical  and  theoretical  courses  in  gunnerj',  torpedo,  ami  infantry  in* 
struction.  Each  of  these  special  courses  is  followed  by  an  examination 
which  has  a  bearing  on  the  res  lit  of  the  examination  for  the  rank  of 
lieutenant.  After  completing  these  special  courses,  those  enninns  who 
pass  Ihe  examinations  arc  sent  for  two  years'  further  practical  training 
on  board  battleships  or  large  cruisers.  The  theoretical  trainmg  ceased 
with  the  previou.sly  mentioned  examination.  .\t  the  end  of  the  first 
year  promotion  follows  to  lieutenant  (Lieutnant  tur  See,  formerly  Unter- 
licutnant zur  See),  and  the  seniority  is  determined. 

At  the  naval  academy  instruction  is  given  in  the  following  subjects: 

(a)  Navigation,  naval  tactics,  seamanship,  gunnery  and  torpedo  in- 
stniction.  knowledge  ol  ships'  machinery,  and  of  ships  and  their  con- 
struction, mathematics,  physics.  English  and  French 

ib)  Knowledge  of  duties,  mining,  land  tactics,  fortilication,  and  draw- 
ing- 

tlATTLEsitips  H  Asn  I:    DEscRtPTtoji  — Thc*c  battleships,  as  stated  m 

Proceedin'cs  No.  ■».  page  599,  are  building  at  the  Germania  yard,  Kiel, 

and  the  works  of  Hcrr  F.  Schichau.  Daniric,  respectively,  and  are  of  a 

modified  Wiltelsbach  type.    The  estimated  cost  of  each  ship  is  24.860,000 
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marks  ($5>9i6,68o;  i  mark  =  lasjS).  Of  this  sum,  iBfisiOfioo  marks  is 
allotted  to  the  hull,  machinery  and  armor;  7,500,000  marks  for  guns, 
mounts,  etc;  and  710^000  marks  for  the  torpedo  armament.  The  prin- 
cipal details  are: 

Amiamtia. — Four  new-model  aBo-milUmeter  (iLoa-inch)  guns  of  the 
so-called  rapid-fire  type  (firing  every  go  seconds  according  to  German 
semi-offidai  statements);  eighteen  new-model  170-millimeter  (6.68-inch) 
rapid-firing  guns;  a  large  number  of  small  pieces;  and  several  torpedo 
tubes. 

ProteOioH. — Somewhat  similar  to  that  of  the  Wittelsbach  class  (see 
PsocBimiMGS  No.  97,  page  160),  but  covering  a  greater  proportional  area 
of  the  side. 

Motive  power, — Speed  the  same  as  that  of  the  Wittelsbach  class,  19 
knots. 

JHmtiuimt. — ^Disi^acement,  13,000  tons. 

ScHWABBN  (ex-G)  AND  Mecklenbuxg  (F):  Launch.— These  two  bat- 
deships  have  been  launched,  the  former  at  the  imperial  dockyard,  Wil- 
helmshavn,  August  19,  and  the  latter  at  the  Vtdcan  Works,  Stettin, 
November  9.  They  are  similar  in  all  respects.  The  Schwaben  (ex-G> 
is  fully  described  in  Pkocbbdiitgs  No.  97,  page  i6a  As  the  keel  of  the 
Scfiwaben  was  laid  December  i,  1900,  the  speed  of  construction  has  been 
eyodlent. 

Kazsbr  Baxbaxossa:  Trials.— This  battleship  has  completed  her 
trials  in  a  satis£actoiy  manner.  The  vessels  of  her  class  are  fully  de- 
scribed in  Pkocsbtcngs  No.  98,  page  388^  and  a  full  page  illustration  of 
oae9^  them,  the  Kaiser  Friedrich  III,  faces  page  389.  The  propelling 
nunnery  and  boilers  are  not  the  same  in  all  the  vessels  of  the  class; 
but,  except  as  regards  boilers,  the  differences  are  immaterial.  The 
engines  of  the  Barbarossa  are  triple-expansion  and  three  in  number, 
each  having  cylinders  of  35.4,  57.5,  61.4,  and  61.4  inches  diameter  by  37.4 
inches  stroke.  The  boilers  are  of  two  kinds:  six  cylindrical  boilers  in 
the  after  fire-rooms  with  a  total  crrate  area  of  505.9  square  feet  and  a 
heating  surface  of  16.792  square  feet;  and  six  Thorneycroft  water-tube 
boilers  in  the  forward  boiler  rooms  with  a  total  grate  area  of  413.4  square 
feet  and  a  total  heating  surface  of  23,929  square  feet.  Both  types  of 
boilers  have  a  working  pressure  of  192  pounds  per  square  inch.  The 
side  screws  have  each  three  blades,  are  each  14.76  feet  in  diameter,  and 
have  a  pitch  of  19.69  feet.  The  middle  screw  has  four  blades,  is  13.7S 
feet  in  diameter  and  has  19.77  feet  pitch.  The  designed  number  of  revo- 
lutions is  no  for  each  screw.    The  results  of  the  trials  are  as  follows: 

Endurance        Full  Speed 

Trial.  Trial. 

June  26-27.  July  5. 

Mean  draught  at  beginning,  feet 25.66  25.62 

Mean  draught  at  end,  feet 2447  25.36 

Duration  of  trial,  hours  50.  6. 

Revolutions,  mean  of  all  screws,  per  minute. ...  94.  112.8 

Coal  per  I.  H.  P.  per  hour,  mean  engines,  lbs...  1.83  

Indicated  horsepower,  total    7>36o.  I3>940. 

Air-pressure,  water-tube  boilers,  inches 0.0  2.05 

Air-pressure,  cylindrical  boilers,  inch 0.0  0.45 

Speed,  knots  15.5  18. 
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Ariadne:  Trial.— The  following  details  of  the  Ariadne's  trial  appear 
in  the  Jtntmai  of  the  American  SocUty  of  Naval  Enginters,  translated  from 
the  Marine  Rundschau;  Duration  of  trial,  6  hours;  mean  draught.  15.32 
feet;  air-pressure  in  inches  of  water,  1.7;  I.  H.  P.,  8827;  revolutions  per 
minute,  168;  speed,  22.18  knots.  The  Ariadne  is  a  protected  cruiser  of 
2645  tons  and  is  a  sister  ship  in  all  respects  to  the  Amazone,  fully  de- 
scribed in  PaocESWNGS  No.  96,  page  703. 

Wacht:  Sunk  in  Collision. — On  September  14,  the  small  cruiser 
Wacht  (1253  tons,  4000  I.  H.  P.,  30  knots,  launched  in  1887)  coUided 
with  the  battleship  Sachscn.  She  was  taken  in  tow  by  the  Weissenburg, 
but  a  few  minutes  later  she  had  to  be  abandoned  and  shortly  afterwards 
sank.    The  officers  and  crew  were  all  saved. 

Aegir:    Boiler  Accident. — A  boiler  tube  gave  way  on  the  coast 

defence  ship  Aegir  (3550  tons)  recently,  injuring  four  firemen.  The 
boiler  was  of  the  Thorneycroft  type.     No  details  have  been  published. 

Torpedo  Boat  St.r :  Launch,  Descripti oh,— Torpedo  boat  Sioi,  the 
last  of  the  torpedo  boat  division  under  construction  at  the  Schichau 
Works,  Eibing,  was  launched  on  October  2J,  This  is  the  eighteenth 
boat  of  the  new  large  type  (they  are  of  the  size  usually  denominated 
torpedo-boat  destroyers)  built  at  the  Elbitig  Works.  The  armament 
consists  of  five  SO-millimeter  (l.^y-inch)  rapid  firing  guns  and  three  train- 
ing torpedo  tubes.  The  engines  are  twin-screw,  of  5500  to  6000  1.  H.  P., 
and  are  designed  to  give  a  speed  of  27  to  ^  knots.  The  dimensions  are: 
Length,  200. f  feet;  beam,  24.9  feet;  draught,  8.53  feet;  displacement, 
350  tons. 

ToRPEco  Boat  Gut:  Launch.— This  boat  is  the  first  of  six  (Giei  to 
Gii,)  building  at  the  Germania  Works,  Kiel,  where  she  was  launched 
September  7.  The  details  are  practically  identical  with  those  of  Si»f 
given  in  the  preceding  paragraph. 

Torpedo  Boat  Haksor. — ^There  is  to  be  constructed  at  Kiel,  near  the 

entrance  to  the  Baltic-North  Sea  Canal,  a  harbor  of  sufficient  capacity  to 
afford  berths  for  sixty  torpedo  boats.  Barracks  to  accommodate  the 
crews  of  thirty  boats  (about  i6oa  men)  will  be  built  on  shore. 

GREAT  BRITAIN. 

Budget  and  Pkocram  von  1902-03,— The  Admiralty  officials  are  re- 
ported to  be  at  present  (Nov.  20)  engage!  in  preparing  the  budget  and 
program  for  next  year.  It  is  believed  that  the  estimates  for  new  con- 
struction wilt  be  less  than  usual  on  account  of  the  heavy  expenditure 
for  the  South  African  War. 


Bblleisle: 
83a  . 


Pretared^  for  new  Trails. — See  "Guns:    Firing,"  page 


Ammunition  Supply  of  New  Baitleships, — It  is  said  that  the  Ad- 
miralty has  fixed  the  ammunition  supply  per  gun  for  the  new  battle- 
ships at  90  rounds  of  13-inch,  sOQ  rounds  of  6-inchj  and  200  to  300  rounds 
of  12-pounder  (3-idch). 
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remarkable.  There  ought  to  be  at  [east  halE  a  dozen  keel  blocks  taking 
this  weight.  That  the  difficulty  was  remedied  by  cutting  off  the  base  of 
the  cone  (i.  f.  the  supporting  structure)  seems  no  less  remarkable.  There 
15  no  such  thing  as  a  cone  below  the  barbette  wa!!s;  there  may  be  a 
cylinder  or  rectangular  framing — probably  both.  If  the  facts  are  as 
stated,  there  must  have  been,  of  course,  a  great  bulge  in  the  ship's 
bottom;  while  the  transvers-e  frames,  longitudinals,  and  bulkheads  tttust 
be  much  bent,  buckled,  and  sprung  out  of  shape.  How  could  all  this  be 
repairetl  in  a  day?  In  addition  to  the  troubles  mentioned,  the  Impla- 
cable has  had  some  with  her  machinery.  She  had  three  unsuccessful 
trials,  at  four-fifths  power,  on  account  of  hot  bearings;  and  on  Septem- 
ber 22  she  returned  to  port  with  her  engines  broken  down  after  having 
been  out  one  day. 

EuRYALUs:  Accident. — While  this  cruiser  was  in  drydock,  on  August 
24,  some  of  the  supporting  shores  b«ckled  and  broke.  This  led  to  the 
giving  way  of  others,  and  finally  the  vessel  toppled  partly  over.  It 
appears  that  the  injuries  caused  are  very  serious.  The  bottom  is  much 
deformed:  many  of  the  boilers  are  injured  and  all  will  probably  have 
to  be  removed.  The  sheathing  over  nearly  tHc  whole  bottom  will  have  to 
be  renewed  as  well  as  some  of  the  plating,  and  some  of  the  frames  will 
need  reforming. 

Powerful  akd  Terridle:  Additions  to  Battery.— These  large  pro- 
tected cruisers  of  14,300  tons  have  always  been  considered  to  be  inade- 
quately' armed  for  ships  of  their  sijte,  especially  as  they  have  no  armor 
except  that  of  the  6-inch  casemates  It  is  now  proposed  to  add  (our 
casemates,  each  containing  a  6-inch  gun.  They  are  to  be  placed  on  the 
gun-deck,  one  over  eaeh  of  the  four  midship  casemates.  This  will  make 
all  of  the  casemates  double-decked  like  those  of  the  Drake  class. 


Prometheus;  Trials  op  Screws,— The  protected  cruiser  Prometheus 
(2135  tons,  7200  I.  H,  P.,  20.S  knots)  is  to  undergo  a  series  of  trials  with 
different  screws  to  determine  the  best  design  for  ships  of  her  class,  The 
first  trial  will  be  made  with  those  now  fitted  and  will  consist  of  runs  on 
the  measured  mile  at  speeds  of  15  to  20  knots.  A  second  trial  of  a 
similar  kind  will  be  made  with  screws  of  greater  pitch.  She  will  then  be 
fitted  with  others  of  a  new  type  and  tried  again. 

MooRHEs:  Launch,  TRiALs.^This  shallow-draft  gunboat  of  about 
180  tons  was  launched  at  the  works  of  Messrs,  Yarrow  and  Company, 
Poplar,  August  13.  On  August  21,  she  had  her  ofScial  trials.  The 
guaranteed  speed  of  13  knots  was  maintained  for  three  hours  with  open 
fire-rooms  and  without  using  forced  draft.  During  one  hoar  wood  fuel 
alone  was  used.  The  speed  trial  was  made  while  on  the  way  to  Sheer- 
ness.  and  for  more  than  two-thirds  of  the  time  she  steamed  again.'it  a 
JS-knot  brecre.  The  Moorhen  is  a  sister  ship  in  all  respects  to  the  Teal, 
which  is  fully  described  and  illustrated  in  Proceedings  No,  ggi,  pp,  581 
and  603. 

AssisTANCEt  Completed. — This  vessel  is  fitted  as  a  repair  ship,  or 
floating  workshop.  She  is  also  fitted  with  evaporating  apparatus  suffi- 
cient to  supply  T50  tons  of  water  per  day.  Sfie  was  recently  completed 
at  the  yard  of  Sir  Raylton  Dixon  and  Company,  Sunderland,  and  is  to 
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be  attached  to  the  Mediterranean  Squadron.  The  dimensions  are: 
Length,  436  feet;  beam,  53  feet;  draught,  ao  feet;  displacement,  about 
9600  tons.  The  machinery  is  of  4200  I.  H.  P.  with  forced  draft,  and 
3000  I.  H.  P.  with  natural  draft.  Tlie  corresponding  speeds  are  13  and 
12  knots.  She  will  have  a  3-potmder  gun  for  signal  purposes  and  will 
be  fitted  with  apparatus  for  wireless  telegraphy.  The  complement  is 
262  o£Scers  and  men. 

ToxPBOo-BoAT  Dbstkoybbs:  New  Type  undes.  Con-sidekation. — 
"  The  British  Admiralty  has  obtained  expressions  of  opinion  from  lead- 
ing builders  of  torpedo-boat  destroyers  with  regard  to  certain  contem- 
plated changes  to  economize  weight  and  facilitate  repairs  on  vessels  of 
that  type.  Several  destroyers  are  soon  to  be  built,  and  it  is  intended  not 
only  to  give  them  increased  size  and  seaworthiness,  but  also  to  enlarge 
their  radius  of  action  by  providing  for  larger  coal  capacity  even  at  the 
expense  of  speed.  In  something  like  half  of  the  100  of  these  boats  which 
have  been  added  to  the  British  fleet  within  the  last  three  years  the  speed 
rate  was  30  knots  or  over,  reaching  3a  in  the  Arab,  33  in  the  Express, 
35  8-10  in  the  ill-fated  Cobra  and  36  58-100  in  the  Viper.  In  the  boats 
now  in  contemplation  the  maximum  rate  will  be  only  27  knots.  There 
is  this  difference,  however:  The  destroyers  now  afloat  are  capable  of 
maintaining  their  maximum  speed  for  only  three  hours  with  half  a  load  of 
coal  aboard,  while  the  new  ones  are  expected  to  maintain  27  knots  for 
four  hours  with  a  full  supply  of  coal.  To  obtain  these  advantages 
weights  must  be  rigorously  economized,  and  prospective  contractors 
have  been  asked  whether  the  two  sets  of  engines  could  not  be  built 
closely  back  to  back,  instead  of  separately,  so  that  one  central  framing 
or  support  for  the  engines  might  suffice.  The  court  of  inquiry  to  inves- 
tigate the  wrecking  of  the  Cobra,  above  mentioned,  on  September  18, 
whereby  upwards  of  70  lives  were  lost,  has  reported  that  the  vessel 
simply  collapsed  because  she  was  structurally  weak,  that  she  did  not 
touch  ground  and  that  no  errors  were  made  in  her  navigation.  The  pur- 
chase of  the  Cobra  for  the  government  is  condemned  by  the  court. — 
Army  &  Navy  Journal,  October  26,  1901. 

The  source  which  inspired  the  foregoing  is  unknown,  but  it  seems 
probable  that  the  chief  point  which  the  Admiralty  has  in  view  is  in- 
creased strengrth.  The  reduction  of  scantling,  which  has  been  made  to 
attain  very  high  speed,  has  proceeded  to  such  lengths  that  probably  few 
of  the  30-knot  boats  are  fit  to  go  to  sea  except  in  moderate  weather. 
As  nearly  all  of  them  were  tried  at  very  light  draught,  compared  with 
the  ortfinary  condition  of  service,  their  legend  speeds  are  deceptive. 
They  cannot  do  anything  like  30  knots  after  commissioning — not  be- 
cause less  well  handled,  nor  because  the  machinery  was  injured  in  the 
full  speed  trial,  but  because  of  greater  displacement  due  to  additional 
weights  carried.  But  even  if  they  could  attain  30  knots  their  weak- 
ness makes  them  almost  useless  as  a  fleet  adjunct.  It  is  not  merely  that 
their  shell  plates  are  thin;  their  frames  are  too  light,  and  their  longitu- 
dinals of  insufficient  depth  and  stiffness  to  give  the  requisite  girder 
strength  at  sea  when  the  waves  leave  the  middle  or  ends  without  much 
support  from  the  water.  As  within  a  year,  the  Seal,  Crane,  and  Vulture 
have  sagged,  or  hogged,  in  not  unusual  weather,  sufficiently  to  rupture 
their  decks  or  side  plating,  while  the  Cobra  broke  in  two  and  sank,  it 
seems  quite  time  to  consider  the  question  of  strengthening  future 
construction. 
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Greyhouko:  Trials, — The  torpedo-boat  deslroyer  Greyhound  had 
her  first  trials  00  September  7.  The  details  are:  steam  pressure,  .^40 
pounds;  I.  H.  P.,  6373;  revolutions,  393;  mean  speed  for  three  hours, 
30.15  knots;  mean  of  several  runs  over  the  measured  mile,  30.42  knots. 
On  September  24,  her  second  (official?)  trials  took  place  with  the  fol- 
lowing results:  steam  pressure,  240  pounds;  I,  H.  P,,  6i4t;  revolutions, 
398;  mean  speed  for  three  hours,  30.337  knots.  The  Greyhound  is  fully 
<icscribed  in  Proceedings  No.  gj,  page  f^o. 

Roebuck:  Trial. — Le  Yttchf  says  that  the  official  trials  of  this  torpedo- 
boat  destroyer,  a  sister  in  all  respects  to  the  Greyhound  (see  preceding 
paragraph),  took  place  October  8,  and  that  they  were  satisfactory;  but 
that  owing  to  the  failure  of  a  boiler  tube  the  coal  consumption  trial  was 
deferred  until  October  15.  The  Rtvista  Mariltima  says  that  the  full  power 
trial  of  the  Roebuck  took  place  on  September  27  with  the  following 
results:  steam  pressure,  246  pounds;  revolutions,  397;  I.  H.  P.,  6373; 
mean  speed  for  three  hours,  30,346  knots;  mean  of  several  runs  over  the 
measured  mile,  30.436  knots. 

Syren:  Trial.— "The  torpedo-boat  destroyer  Syren,  the  last  of  a 
series  of  thirteen  vessels  supplied  by  Palmer's  Shipbuilding  Company, 
carried  out  her  full-power  trial  at  Portsmouth  on  Tuesday  (September 
10).  The  revolutions  were  382.9  stai-board  and  380.2  port,  and  the  total 
indicated  horse-power  was  6708.  The  air  pressure  was  3.6-in.,  and  the 
mean  speed  of  the  three  hours  was  exactly  30  knots.  During  the  early 
part  of  the  trial  the  vessel  made  six  runs  over  ihc  measured  mile  in 
Stokes  Bay.  when  the  mean  indicated  horse-power  was  6689,  and  the 
speed  29.812  knots." — Engineer  (London),  September  13. 

The  Syren  is  described  in  Proceedings  No.  97,  page  170, 

Cobra:  Founbehing  of. — The  British  torpedo-boat  destroyer  Cobra 
foundered  at  sea  September  18,  and  of  the  79  persons  on  board  only  13 
were  saved.  The  cause  of  the  catastrophe  has  been  ascribed,  with  a 
fair  degree  of  certainty  of  its  correctness,  to  her  breaking  in  two  amid- 
ships through  the  action  of  the  sea,  which  left  her  middle  body  in- 
adequately supported  while  her  ends  were  lifted  by  the  waves.  The 
Cobra  was  much  the  largest  of  the  British  destroyers.  Her  displace- 
ment on  service  was  considerably  over  400  tons  but,  owing  to  changes 
after  completion,  her  exact  dssplaccmcnt.  in  any  assigned  condition  as 
to  weights  carried,  is  tmknowrt.  She  was  undoubtedly  weak.  She  was 
built  on  speculation  by  Sir  W.  G.  Annstrong,  Whitworth  and  Company, 
and  was  commenced  in  1895.  The  Viper,  built  contemporaneously  by 
Messrs.  Hawthorn,  Leslie  and  Company,  was  also  built  as  a  speculation. 
It  was  hoped  that  their  high  qualities  would  attract  purchasers,  and  both 
vessels  were  acquired  by  the  British  Admiralty.  When  the  Admiralty 
sent  its  inspector  to  report  upon  the  Cobra,  prior  to  completing  the 
purchase,  he  decided  that  she  was  structurally  weak,  and  so  stated. 
Suggestions  were  made  as  regards  the  additions  which  would  be  con- 
sidered by  the  Admiralty  to  be  sufficient;  but  as  the  Cobra  was  a  com- 
pleted vessel,  with  engines  and  boilers  in  place,  it  was  found  to  be  im- 
possible to  do  very  much  in  the  way  of  adding  strength  without  pulling 
her  to  pieces,  Nevertheless,  after  strengthening  her  as  much  as  pos- 
sible, the  Admiralty  accepted  her. 
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A  very  full  history  of  the  Cobra,  of  her  purchase  and  loss,  and  of 
other  matters  connected  with  her  and  with  the  Viper,  is  given  in  the 
Engineer  (London)  of  October  25.  It  is  so  exceptionally  clear,  fair,  and 
logical  at  all  points  that  the  compiler  regrets  its  length  forbids  its 
inclusion  in  these  notes. 

Torpedo  Boat  No,  107:  Trials. — "T<M-pedo  boat  No.  107  passed  her 
final  official  full-speed  trial  at  the  mouth  of  the  Thames  on  Monday 
(September  23).  The  mean  speed  on  the  measured  mile  was  25.401,  and 
that  for  the  three  hours  25.206,  the  indicated  horse-power  being  2899. 
The  notable  features  of  the  trial  were  the  smoothness  with  which  the 
engines  worked,  the  low  air  pressure  in  the  stokeholds — i.6-in. — and  the 
handiness  of  the  boat  in  turning.  The  diameter  of  the  circles  at  full 
speed  was  not  more  than  three  lengths  under  starboard  helm,  and  four 
lengths  under  port  helm;  the  boat  remaining  practically  upright.  The 
trial  was  made  with  the  full  sea-going  load  of  42  tons  on  board." — Engi- 
neer (London),  September  27. 

The  first  trials,  early  in  September,  were  not  satisfactory,  the  speed 
attained  being  only  24.5  knots.  This  torpedo  boat,  which  is  a  sister  to 
No.  108,  is  described  in  Proceedings  No.  97,  page  170. 

Torpedo  Boat  No.  108:  Unsatisfactory  Trial. — ^Torpedo  boat  No. 
108  attempted  her  trials  on  October  18,  but  was  unable  to  attain  the 
required  speed  of  25  knots  and,  after  an  hour,  the  trial  was  discontinued. 

New  Submarine  Boats:  Launches,  Remarks. — "  The  first  of  the  five 
British  submarine  boats  launched  at  Barrow  recently  (this  one  was 
launched  October  2)  has  been  undergoing  tests  preparatory  to  further 
trials  in  deep  water.  She  has  been  lifted  out  of  the  water  by  means  of 
a  floating  dock,  and  deposited  on  a  gridiron,  where  tests  have  been 
made,  with  a  crew  of  six  men  on  board,  of  the  working  of  the  system 
of  compressed  air.  The  men  spent  three  hours  inside  the  boat  before 
they  were  restored  to  the  open  air.  They  found  no  difficulty  in  breath- 
ing, and,  it  is  said,  came  out  of  the  boat  as  fresh  as  possible." — Engineer, 
London,  October  18. 

A  further  series  of  tests  of  these  boats  will  be  undertaken,  and  for 
this  purpose  it  has  been  decided  to  lengthen  the  Experimental  tank  at 
Horsea  Island,  Portsmouth.  The  tank  is  1200  yards  long,  60  yards  wide, 
and  30  feet  deep.  The  boats  will  just  be  able  to  enter  as  the  entrance 
is  12  feet  wide  and  the  beam  of  the  boats  11.75  feet.  As  regards  crews 
for  the  boats,  it  appears  there  will  be  some  difficulty.  Only  volunteers 
will  be  ordered  to  them  and  the  Admiralty's  call  has  not  been  freely 
responded  to,  notwithstanding  the  extra  pay  offered.  Furthermore, 
the  rigorous  medical  examination  caused  the  rejection  of  most  of 
the  applicants.  The  boats  are  fully  described  in  Proceedings  No.  98, 
page  396. 

Hazard:  To  be  Used  as  Tender  to  the  Submarines. — ^The  gunboat 
Hazard  (1070  tons,  3700  I.  H.  P.,  and  17  knots)  is  to  be  fitted  out  as 
tender  to  the  submarines  and  flagboat  of  the  flotilla. 

GREECE. 
New  Program,  Condition  of  Navy,  Etc. — ^The  following  note  ap- 
pears in  the  Army  &r  Navy  Gazette  of  November  2,  1901 : 
"  According  to  the  Correspondence  Politique,  Prince  George  of  Greece 
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has  been  expressing'  very  unfavorable  opinions  upon  the  Greek  Navy, 
and  the  manner  in  which  it  is  administered-  It  appears  to  be  the  prince's 
purpose  to  secure  control  of  the  naval  forces,  as  he  has  already  done  o[ 
the  military.  A  ce~tain  flutter  has  accordingly  been  created,  and  M, 
Delyannis  has  declared  in  an  interview  that  his  opinions  were  diametri- 
cally opposed  to  iho&e  of  the  prince,  and  that  he  would  resist  any  idea 
of  conttding  to  the  latter  the  control  of  the  navy,  especially  as  the 
particular  situation  of  the  members  of  the  Royal  family  deprives  them  of 
real  responsibility.  There  seems  to  be  some  idea  of  expansion  in  the 
Greek  Navy.  A  rumor  has  spread  that  a  cruiser,  a  destroyer,  and  fotir 
torpedo  boats  woutd  be  built  in  England,  A  despatch  from  Rome  to 
the  Echo  de  Paris  asserts  that  ^fess^s.  Ansaldo,  Orlando.  Odero,  and 
Pattison  (of  Naples)  have  formed  themselves  into  a  syndicate  in  order 
that  they  may  undertake  three  armored  cruisers  of  large  size,  and  six 
torpedo  boats  for  the  Hellenic  Government.  The  syndicate  thus  formed 
would  last  but  eighteen  months,  and  would  only  have  reference  to  this 
particular  commission,  and  the  arrangement  became  necessary  because 
the  Greek  Government  demanded  pecuniary  advantages  which  no  single 
firm  couid  allow  it.  This,  at  least,  is  the  story  published  by  the  Echo 
de  Paris." 

The  remarks  concerning  the  despatch  from  Rome  to  the  Etlw  df  Paris 
are  confirmed  by  a  similar  note  in  the  Moniteur  de  la  Flatie.  In  regard 
to  this  matter  Lf  Yacht  says: 

'*  The  shipbuilding  establishments  of  Ansaldo,  of  Sestri  Ponente, 
Odero,  of  Genoa,  Orlando,  of  Livorno  (Leghorn),  and  Pattison,  of 
Naples,  have  formed  a  syndicate  to  construct  in  eighteen  months,  with 
ispectal  privileges  of  payment,  three  armored  cruisers  and  six  torpedo 
boats.  In  addition,  it  is  reported  thr,t  four  torpedo-boat  destroyers  will 
be  built  at  Naples.'* 


ITALY. 

Personnel:  NtrMSE^s.—"  There  are  at  the  present  time  on  the  active 
list  of  the  navy:  i  admiral,  7  vice-admirals,  14  rear-admirals,  58  captains, 
70  [ngate-captains,  75  corvette-captains,  410  lieutenants.  t6o  stiblieuten- 
jants,  and  tio  midshipmen.  The  engineering  staiT  consists  of:  i  in- 
^spcctor-general  of  naval  engineers,  2  inspectors,  7  directors,  Q  chief 
r engineers  of  first  class,  ir  chief  engineers  of  second  class,  17  engineers 
first  class,  ig  engineers  second  class,  8  assistant  engineers  first  cSass,  12 
assistant  engineers  second  class,  i  in.ipector-general  of  ofticer- mechanics, 
2  directors,  5  principal  chief  officer-mechanics  first  class,  20  principal 
chief  officer-mechanics  second  class,  70  chief  officer-mechanic*,  103  chief 
officer-mechanics  second  class,  62  chief  ofSccr-mechanics  third  class, 
The  medical  department  consists  of:  i  inspector,  6  directors,  il  chief 
surgeons  first  class,  2^  chief  surgeons  second  class,  75  surgeons  first 
class,  and  63  surgeons  second  class.  The  commissariat  branch  consists 
of:  1  inspector.  6  directors,  17  chJef  paymasters  first  class,  26  chief  pay- 
masters second  class,  107  paymasters  first  ciass,  107  paymasters  second 
class,  i8  assistant  paymasters.  There  are  30  captains,  54  lieutenants,  and 
57  sublieutenants  attached  to  the  Corpo  Reale  Equipaggi,  the  men  of 
which  are  enlisted  voluntarily  and  from  whose  ranks  are  drawn  the 
quartermasters,  ^eamen-gimrers.  trained  torpedo-men,  mechanics,  sick- 
berth  attendants,  etc. 
*'  The  strength  of  the  seamen  personnel  is  22.496  men,  made  up  of 
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3969  petty  officers,  17,152  seamen,  stokers,  etc.,  677  boys,  and  700  spe- 
cialists. The  seamen  number  7651,  exclusive  of  536  quartermasters  and 
trained  helmsmen;  seamen-gunners  and  torpedo  men,  5006;  artificers, 
1 146;  and  stokers,  4149.  The  men  are  divided  into  classes,  18,352  being 
availa5Ie  for  service  afloat,  and  4144  for  shore  duty." — Journal  of  Royal 
United  Service  Institution. 

Benedetto  Brin:  Launch. — ^This  first  class  battleship  was  launched 
at  the  government  yard,  Castellamare,  November  7,  1901.  She  is  a 
sister  ship  in  all  respects,  except  boilers,  to  the  Regina  Margherita, 
fully  described  in  Proceedings  No.  99,  page  608.  The  boilers  are  of  the 
Belleville  type,  28  in  number. 

Amhiraglio  di  St  Bon:  Trials. — This  first-class  battleship  had  her 
trials  in  May  and  June.    The  results  were  as  follows: 

Character  of  trial.                                                          Forced  draft.  Natural  draft. 

Date  of  trial May  23.  June  26. 

Mean  draught  on  trial,  feet 24.9  25.0 

Corresponding  displacement,  metric  tons 99o8.  9950. 

Days  since  last  docking 158.  14. 

Boilers  in  use 12.  12. 

Duration  of  trial,  hours  1.5  6. 

Stream  pressure  at  boilers,  pounds 150.  149-7 

Steam  pressure  at  engines,  pounds 146.  148. 

Air-pressure  in  fire-rooms,  inches  of  water 1.26  0.33 

Revolutions,  mean   X04.  94.4 

Indicated  horsepower  I4,2g6.  10,407. 

Speed,  knots  18.3  17-47 

Slip  of  screw,  per  cent 16.1  12.5 

Coal  burned  per  I.  H.  P.  per  hour,  pounds 2.18  1.87 

The  operation  of  the  machinery  and  boilers  is  reported  to  have  been 
satisfactory. — Rivista  Marittima. 

JAPAN. 

New  Program  undeji  Consideration. — It  is  rumored  that  the  Jap- 
anese government  is  considering  the  question  of  adopting  a  new  building 
program.  The  Jiji  Shimpo,  one  of  the  leading  newspapers  of  Tokio, 
declares  that  a  strong  addition  to  the  fleet  is  necessary.  The  sole  ques- 
tion is  that  of  expense,  and  if  the  funds  can  be  obtained  there  is  little 
doubt  that  the  new  program  will  be  a  fairly  extensive  one. 

Personnel:  Numbers  of  Officers  and  Men. — There  are  at  present 
in  the  Japanese  navy  46  admirals,  1828  officers  of  less  rank,  398  cadets, 
2543  non-commissioned  and  petty  officers,  and  19,149  enhsted  men  (other 
than  petty  officers). 

NiiTAKA,  Tsushima:  Description. — These  second  class  protected 
cruisers  are  building  at  Japanese  government  yards,  the  former  at 
Yokosuka  and  the  latter  at  Kure.  though  much  of  the  material  used  in 
them  came  from  abroad.  They  will  be  very  similar  to  the  Akitsushima, 
but  the  batteries  of  the  new  ships  will  be  slightly  heavier.  The  hull  is 
of  steel  with  ram  bow  and  full  stern  without  overhang.  The  double 
bottoms  will  extend  throughout  the  boiler  and  engine  room  space  and 
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slightly  beyond.  There  wiH  be  two  signal  masts  and  three  smokepipcs. 
The  bridge  is  forward  of  the  foremast  and  has  a  searchlight  on  each  end, 
A  third  searchlight  will  be  carried  on  a  raised  platform  aft.  The  prin- 
cipal details  are: 

Armamtnt. — Six  6-inch  guns;  two  in  shields  Oft  poop  and  forecastle, 
and  four  in  sponsons  on  the  main  deck,  one  each  side  abreast  each  mast. 
Ten  l>pounders;  six  in  broadside  between  the  6*inch  gtins,  one  each 
side  on  the  forecastle  under  the  bridge,  and  one  each  side  in  the  cabin, 
well  aft-  Four  j-pounders  in  broadside  on  ihe  main,  deck,  one  each  side 
between  the  forward  6-inch  j>nd  forward  t2-pounders,  and  one  each  side 
between  the  center  and  after  la-pounders.  No  torpedoes  are  to  be 
carried* 

ProffrfioM,— Complete  protective  deck,  1.5  inches  thick  on  the  flat  and 
3  inches  on  the  slopes  amidships.  Thick  gun  shields  over  6-inch  guns, 
and  possibly  some  armor  or  thick  plating'  on  the  sponsons. 

Motive  power, — ^Twin-screw,  triple-expatision  engines,  designed  to  de- 
velop 9400  T.  H.  P.  and  give  a  speed  of  20  knots.  Coal  capacity,  600 
tons.     Xiclausse  boilers. 

Dimejysioits. — Length,  between  perpendiculars,  334-6  ivtt;  beam,  44  feet; 
mean  draught,  16  feet;  displacement,  ^365  tons. 

Mik.^sa:  Trial. — The  preliminary  trials  of  the  battleship  MJkasa, 
15,200  tons,  gave  a  speed  of  r8  knots  with  IS,2C^  I.  H-  P.  The  Mikasa 
is  fully  described  in  Pkoceedings  No.  g6,  page  706. 

Shirakltsio:  Launch,  Description. — The  Shirakurao,  torpedo-boat 
destroyer,  built  for  the  Japanese  government  by  Messrs.  T.  J.  Thorney- 
croft  and  Company,  of  Chtswick,  w^as  launched  October  i.  A  sister 
boat,  the  Asashio,  is  building  at  the  same  works,  but  is  not  yet  launched. 
The  dimensions  of  these  boats  are:  Length,  between  perpendiculars, 
216.^  feet;  beam,  20.73  ii^cU  mean  draught,  6  feet;  displacement  at  this 
draught.  333  ions.  The  armament  consists  of  one  12-pounder,  five 
6-pounders,  and  two  torpedo  tubes.  The  machinery  is  twin-screw, 
4-cylinclcr,  triple-expansion;  L  H.  P.,  7000;  estimated  speed,  31  knots; 
bunker  capacity,  00  tons.  The  boilers,  four  in  number,  are  of  the 
Thorneycroft-Schiiltz  type.  The  designed  speed  of  31  knots  is  to  be 
made  at  mean  load  draft  of  6  feet,  the  weight  carried  being  equal  to 
40  tons.    The  keel  of  the  ShiraWumo  was  laid  on  February  28,  1901. 

Aeatsukj;  Launch. — The  torpedo-boat  destroyer  Afcatsuki  was 
launched  at  the  works  of  Messrs,  Yarrow  &  Company,  Poplar,  November 
13.  The  Kasumi,  a  sister  boat  building  at  the  same  works,  is  nearly 
ready  for  launching.  The  armament  is  the  same  as  that  of  the  Shira- 
kumo  (see  preceding  paragraph).  The  dimensions  are:  Length  between 
perpendiculars.  220.ZS  feet;  beam,  205  feet;  mean  draft,  5.33  feet;  dis- 
placement at  this  diaft,  325  tons.  The  estimated  horsepower  of  the 
machinery  is  6000,  but  this  will  probably  he  considerably  exceeded.  The 
designed  speed  is  31  knots;  and  the  coal  capacity  is  90  tons. 

AsAaiKt,  HhARUSame,  Havatori.  MuRASAMt:  PRiNciPAt,  Details,— 
These  torpedo-boat  destroyers  wer*  ordered  in  December,  rgoo,  and  are 
under  construction  at  the  government  yard,  Yokosuka.  The  armament 
consists  of  one  12-pounder.  five  6-pounders,  and  two  torpedo  tubes. 
The  estimated  L  H,  P.  of  the  machinery  is  6000;  designed  speed,  ^ 
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knots;  coal  capacity,  lOO  tons.  The  dimensions  are:  Length  between 
perpendiculars,  227  feet;  beam,  21.5  feet;  mean  draft,  6  feet;  displacement 
at  this  draft,  375  tons. 

Torpedo  Boats  57,  58,  59:  Remarks.— These  boats,  of  about  80  tons, 
are  under  construction  at  Kure  dockyard  and  should  be  completed  before 
the  en3  of  the  year. 

Torpedo  Boats  60  and  61:  Launched. — ^These  boats  were  built  by 
Herr  F.  Schichau,  of  Elbing,  and  sent  out  to  Japan  in  sections.  They 
were  put  together-  at  the  Kawasaki  Works.  Kobe,  and  launched  last 
June.    Their  displacement  is  83  tons. 

Torpedo  Boats  62,  63,  64,  65,  66:  Remarks. — ^These  boats  were  built 
by  Messrs.  Yarrow  and  Company  and  sent  out  to  Japan  in  sections 
like  Nos.  60  and  61.  They  are  being  put  together  at  Sasebo  and  are 
probably  now  about  ready  for  trials. 

New  Boats  of  88  Tons. — Five  boats  of  88  tons  are  to  be  built  in 
Japan;  three  at  Sasebo  and  two  at  Yokosuka.  The  material  has  been 
ordered  and  work  on  them  is  expected  to  begin  about  the  end  of  the 
present  year  (1901).  TheiV  dimensions  are  to  be  as  follows:  Length 
between  perpendiculars,  131.5  feet;  beam,  16.25  feet;  mean  draft,  ^.z 
feet;  displacement,  88  tons.  The  estimated  I.  H.  P.  oi  the  machinery  is 
1200;  speed,  23.5  knots;  coal  capacity,  14  tons.  Armament,  two  3- 
pounders  and  three  torpedo  tubes. 

Awataki,  Hato,  Hibari,  Kari,  Kiji,  and  Tsubame:  Ordered. — In 
November,  1900,  orders  were  sent  to  the  Kure  dockyard  to  build  six 
torpedo  boats  of  150  tons  each,  to  which  these  names  are  to  be  given. 
A  portion  of  the  material  for  the  boats  has  been  received,  and  it  is 
probable  that  they  are  now  all  under  way.  The  work  on  the  boilers 
and  engines  is  nearly  completed.  The  dimensions  are  to  be:  Length 
between  perpendiculars,  147.6  feet;  beam,  16  feet;  mean  draught,  4.75 
feet;  displacement,  150  tons.  The  estimated  I.  H.  P.  of  the  machinery 
is  4200;  corresponding  speed,  29  knots;  coal  capacity,  25  tons.  Arma- 
ment, three  3-pounders  and  three  torpedo  tubes. 

MEXICO. 

New  Gunboats:  Description. — These  two  vessels  are  building  at 
the  yard  of  the  Crescent  Shipbuilding  Company,  Elizabeth.  N.  J.  This 
company  was  not  the  lowest  bidder,  but  its  plans  were  preferred  by  the 
Mexican  government.  The  vessels  are  of  steel  without  sheathing,  and 
have  quarters  suited  to  a  tropical  climate;  and,  in  addition  to  the  regrular 
crew,  200  soldiers  can  be  berthed  on  board.  This  permits  of  their  use 
for  transporting  small  bodies  of  troops  from  one  port  to  another  without 
the  loss  of  time  which  might  be  required  if  it  were  necessary  to  wait  for 
a  regular  transport.  The  head  of  the  Mexican  commission  which  is 
superintending  the  building  of  the  boats  is  Colonel  Flaviano  Paliza.  who 
has  with  him  a  construction  engineer  and  a  large  force  of  officers  and 
cadets  who  will  see  every  part  as  it  is  built  into  the  vessels  and  will  be 
ordered  to  duty  on  them  when  they  are  completed.  The  principal  de- 
tails are: 
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Armament. — Four  4-inch;  four  6-pouQders;  one  bow  torpedo  tube. 

Motive  pmvtr. — The  cngfnes  are  twin*scrcw,  triple-expansion,  designed 
to  develop  about  240O  I.  H.  P.  and  (rive  a  speed  of  16  knots.  The  coal 
supply  will  be  sufficient  for  7000  miles  at  ro  knots. 

Dinwnsiaitf, — Length,  200  feel,  beam,  33  feet;  draft,  lO  feet;  diaplace- 
ntent  at  this  draft,  1000  tons. 

NETHERLANDS. 

New  Torpedo  Boats  for  E.^st  In&ies. — Four  torpedo  boats  for 
service  in  the  Netherlands  East  Indian  marine  have  been  ordered  from 
the  Scheldc  Shipbuilding  Company,  of  Vlissingcn.  The  contract  price  is 
297,000  florins  ($119.^94).  and  the  contract  time  for  delivery  is  13  months. 


NICARAGUA, 

ARMimtrs:  Purchased  pkoh  GEHMANif. — A  despatch  from  Managua 
to  the  Neur  Vark  Herald  says  that  the  Nicaraguan  government  has 
purchased  from  Germany  the  old  armored  gunboat  Arminius.  Tbis  old 
craft  is  built  of  iron  and  was  launched  in  1864.  She  was  struck  from  the 
list  of  the  German  navy  some  years  ago  and  has  since  been  used  for 
harbor  service.    The  principal  details  are: 

Armament. — Four  21-centimeter  (8.27-iiich),  :o-ton,  breech-loading 
rifles  of  old  type.     These  may  be  supplemented  by  light  rapid-firing  guns. 

Proteciion. — Armor  belt,  4.5  inches  thick,  iron.  Turret  armor,  7.25 
inches. 

Motive  pfftL'er. — Single-screw  engines  ot  1200  I.  H.  P.  Speed  when 
new.  lO.s  knots.     Coal  capacity,  about  200  tons. 

DtMicHitottf.— Length.  197.3  feet;  beam,  j6  feet;  draft,  ij.8  feet;  dis- 
placement, 1583  tons. 

NORWAY. 

Naval  Budget  for  1901-02. — According  to  Le  VackL  the  naval  budget 
for  iQOi-02  amounts  to  4,550,000  crowns  ($1,219,400;  i  crown  =  $0,268) 
in  the  ordinary  expenditure,  which  is  an  increase  of  65 .000  crowns  over 
the  budget  for  1900-01.  The  sum  of  1,388,000  crowns  is  for  pay;  390,000 
for  schools;  1,067,000  for  armaments;  and  1. 164,000  for  new  construction. 
In  addition  to  this,  the  extraordinary  expenditure  is  fixed  at  2.850,000 
crowns. 

PORTUGAL, 

Tejo:  Launch,  DESctupTiow.^This  high  speed  gunboat  was  launched 
at  the  royal  naval  arsenal,  Lisbon,  on  October  27.  The  Tejo  was  built 
upon  plans  by  M.  Croncau,  chief  constrnclor.  The  hull  js  of  nickel  steel, 
and  the  following  are  the  principal  details: 

Armament. '—One  65-mil!imeter  (2.56- inch)  gun  on  tbe  forecastle;  six 
3-poundcrs;  three  on  each  beam;  one  04-inch  machine  gun  on  the  poop; 
two  torpedo  tubes. 

Motive  power, — Twin-scrcTv,  triple-expansion  engines  of  7000  L  H.  P., 
designed  to  give  a  speed  of  25  knots.  The  boilers  are  of  the  Sigaudy 
water-tube  type. 

Dimmiions.—Lengxh  over  all,  231.6  feet:  between  perpe-ndienlars,  225.6 
feet;  beam,  extreme,  23.9  feet;  beam  at  the  water-line,  22.96  feet:  depth. 
13.1  feet;  draft.  7,2  feet;  displacement,  532.7  tons  (metric). 
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RUSSIA. 

Budget  for  1901-02. — ^The  Russian  budget  has  not  yet  appeared  in 
full  in  any  publications  which  have  reached  the  compiler.  It  will  be 
given  at  length  in  the  next  number  of  the  Proceedings.  According 
to  the  Kronstadtskii  Viestnik,  the  total  amount  of  the  budget  is  98,318,984 
rouBles  ($50,634,276.76;  i  rouble  =  $0,515).  Of  this,  the  sum  of  36,903,856 
roubles  is  for  naval  construction  and  armament;  20,485,000  for  expenses 
of  ships  in  commission;  5,359,994  for  construction  works;  10,891,845  for 
pay  of  employes  on  shore;  4,026,738  for  the  construction  of  the  port  of 
Emperor  Alexander  III;  5,200,000  for  the  improvement  of  Port  Arthur 
and  the  port  of  Vladivostok;  5,740,523  for  navy  yards  and  building  estab- 
lishments; 2,402,674  for  the  superintendence  and  direction  of  ports; 
1,128,638  for  maintaining  establishments  of  instruction  and  1,214,063  for 
hospitals  and  medical  service. 

New  Vessels  Ordered. — According  to  the  Novosti,  five  new  armored 
ships  with  a  speed  of  20  knots  and  a  displacement  in  excess  of  12,000 
tons,  are  to  be  built  in  Russia.  The  MittheUungfn  aus  dem  Gebiete  des 
Stewesens  says  that  four  first  class  armored  cruisers  are  to  be  built,  one 
each  at  Libau,  Nicolaiev,  Windau,  and  Sevastopol. 

ICagul,  Otshakov:  Christening  Ceremony. — ^The  official  ceremony 
of  attaching  the  silver  plate  to  the  keels  took  place  recently — that  of 
the  Otshakov  at  Sevastopol  on  August  28,  and  of  the  Kagul  at  Nicolaiev, 
September  9. 

Borodino:  Launch. — ^The  first  class  battleship  Borodino,  13,576  tons, 
was  launched  at  the  New  Admiralty  yard,  St.  Petersburg,  September  8, 
1901.  A  very  full  description  of  the  Borodino  is  given  in  Proceedings 
No.  97,  page  178. 

Pobieda:  Trial. — On  October  14,  the  battleship  Pobieda,  12,674  tons, 
underwent  steam  trials,  attaining  a  speed  of  18.5  knots.  The  ship  is 
not  completed  in  her  battery  and  upper  works  and  may  not  be  ready  for 
service  until  late  next  spring. 

Novik:  Trial. — According  to  Le  Yacht,  the  Novik  has  had  prelimi- 
nary trials  on  which  the  designed  speed  of  25  knots  was  exceeded. 

Retwisan:  Trials. — On  her  first  trial  the  Retwisan  maintained  a 
speed  of  18.8  knots  for  12  hours.  During  one  hour  the  speed  was  over 
19  knots.  The  Retwisan  is  fully  described  in  Proceedings  No.  97,  page 
181. 

Lieutenant  Bourokoff:  Named. — The  torpedo-boat  destroyer  of  280 
tons,  6500  I.  H.  P.,  and  32  knots,  taken  last  year  from  the  Chinese  at 
Taku,  has  been  named  Lieutenant  Bourokoff  and  added  to  the  Siberian 
Fleet, 

Akoula,  Bytch^k:  Launch;  Names  of  Others  of  Class. — The 
torpedo  boats  Akoula  and  Bytchek  were  launched  at  the  Neva  Works, 
St.  Petersburg,  on  August  24.  They  are  of  150  tons  displacement,  4200 
I.  H.  P.,  and  26  knots  speed.    There  are  ten  similar  boats  building  at 
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the  Neva  Works;  the  names  of  the  others  are:    Keta,  Mabncl,  Nalim, 
Okun,  Paltus,  Pescar,  Plotva,  and  Sig. 

Baklan:  Launch. — The  torpedo-boat  destroyer  Baklan.  350  tons,  was 
launched  at  the  Neva  Works,  St.  Petersburff,  August  12,  1901.  The 
names  of  the  boats  of  this  class  are  given  tn  Pkoceedings  No.  97,  page 
183. 

Gagara,  Voron,  FiLiN,  Sova:  Trials,  Deschiftton. — These  boats 
are  of  the  Sokol  type  and  were  built  at  the  New  Admiralty  Works,  St. 
Petersburg.  They  have  all  completed  their  trials  recently.  The  speeds 
were;  Gagara,  27  knots;  Voron,  28  knots;  Filin,  36.94  knots;  Sova,  26.81 
knots.    The  principal  details  of  these  boats  are  said  to  be; 

Atmament.^^Ont  12-pounder;  three  3-pounders:  two  torpedo  tubes. 

Motive  power, — Twin-screw,  triple-expansion  engines  of  3800  I.  H.  P., 
designed  to  give  a  fpeed  of  26.5  knots.  The  boilers  are  of  the  Yarrow 
type  and  are  eight  in  number. 

/Jifwwwwfw.— Length.  190  feet;  beam,  18.3  feet;  maximum  draft,  11.5 
feet;  displacement,  240  tons. 

Behkut,  Yastred,  Nyrok:  Trials. — These  torpedo-boat  destroyer* 
are  similar  to  the  Gagara  class,  described  in  the  preceding  paragraph, 
except  that  they  are  reported  to  he  lO  feet  longer,  to  have  6  inches  more 
beam,  and  6  inches  less  draft.  They  were  built  at  the  Ijora  Works  and 
the  first  two  have  had  satisfactory  trials.  The  Nyrok  failed  on  her  first 
trial  (October  10),  being  only  able  to  maintain  a  speed  of  26.18  knots 
instead  of  26.5  knots. 

Minjn:  Refit.— The  old  armored  cruiser  Miniti  (6168  tons,  sago 
I.  H.  P..  and  13  knots),  ii  going  to  be  reconstructed  for  the  third  time. 

Pamyat  Azova:  Refit. — The  armored  cruiser  Pamyat  Aiova  (6096 
tons,  11,500  I.  H,  P.,  17.5  knots)  will  receive  next  year  new  boilers  of 
the  Belleville  type,  which  arc  now  under  construction  at  the  Franco* 
Russian  Works.  St.  Petersburg.  At  the  same  time  s.he  will  have  exten- 
sive repairs  and  alterations,  such  as  the  reduction  of  the  height  of  the 
smokepipes  and  reduction  of  the  masts  from  three  to  two. — Le  Yacht, 
October  5. 

Alexander  11:  Refit  Completed.— The  repairs  and  refit  of  the  old 
battleship  .Mexander  11  have  been  completed  at  La  Scync, 

SPAIN. 

New  Pkocsah. — II  is  stated  that  the  ministry  of  marine  has  presented 
to  the  Cortes  a  project  for  the  construction  of  eight  battleships  of  i^.ooo 
tons  and  four  cruisers  of  8000  tons,  and  asked  for  a  credit  of  12,000,000 
pesetas  ($2,316,000)  for  commencing  work  upon  them.  The  cruisers  are 
to  be  built  in  Spain  but  the  battleships  wil!  be  ordered  abroad.  In  a 
despatch  from  Madrid  to  the  Nrw  Yor!!  Heroid,  dated  November  15,  it  19 
slated  that  the  Duke  of  Veragua,  minister  of  marine,  has  threatened  to 
resign  if  the  credits  for  the  new  construction  are  not  granted.  By  re- 
ferring to  Proceedings  No.  97,  page  1S4,  it  will  be  seen  that  the  present 
program  is  a  revival  of  that  presented  by  the  previous  ministry  shortly 
before  it  went  out  of  ofEce. 
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SWEDEN. 

Budget  for  1902. — ^The  budget  for  1902  amounts  to  21,445.025  crowns 
($5,747,266.70;  I  crown  =  $0,268),  of  which  10,461,982  is  for  ordinary 
expenses.  The  sum  of  6,996,110  crowns  i»  allotted  for  expenses  of  the 
fleet,  of  which  335ii74D  crowns  are  for  personnel,  1,685,000  for  material, 
and  1,479,496  for  armaments.  In  the  extraordinary  budget  the  sum  of 
6,693,915  is  allotted  for  continuing  the  construction  of  armored  ships 
A,  B,  and  C;  for  two  torpedo  boats  of  the  first  class,  two  of  the  second 
class,  and  for  commencing  work  upon  another  armored  vessel.  The 
sum  of  1,206,000  crowns  is  allotted  for  the  armament  of  these  vessels, 
and  280.000  crowns  for  continuing  the  reconstruction  of  the  monitors 
Thordon  and  Tirfing. 

Personnel:  Numbers. — The  vote  in  the  Swedish  parliament  provided 
for  an  increase  of  the  personnel  of  the  navy,  consisting  of  50  officers. 
S3  petty  officers,  350  men  and  80  boys.  This  will  give  a  total  of  210 
ofHcers,  362  petty  officers,  2825  men  and  400  boys. 

ToRPEDO-BoAT  Destroyer:  Ordered. — A  torpedo-boat  destroyer  of 
31  knots,  of  the  most  modem  type,  fitted  to  use  both  coal  and  liquid 
fuel,  has  been  ordered  of  Yarrow,  Poplar. 

TURKEY. 

The  Turkish  Program. — During  the  recent  war  with  Greece  the 
Turkish  government  awakened  to  the  fact  that  operations  were  seriously 
hampered  by  the  condition  of  the  fleet,  and  that  only  the  inactivity  of 
the  Greek  squadron,  combined  with  general  European  diplomatic  con- 
siderations affecting  Crete,  prevented  the  bombardment  of.  or  le\'y  upon, 
the  Turkish  Mediterranean  pcrts.  Soon  after  the  war  the  question  01 
improvement  of  the  fleet  was  discussed,  and  it  was  finally  concluded  that 
the  financial  condition  of  the  country  and  the  time  required  to  produce 
new  ships  made  it  desirable  to  rebuild  the  old  vessels  rather  than  order 
new  ones.  The  work  was  taken  in  hand  at  once,  and  at  present  nearly 
all  the  old  heavy  ships  of  the  Turkish  navy  are  undergoing  reconstruc- 
tion, while  new  machinery  has  been  installed  in  the  Turkish  arsenals; 
and  it  was  expected  that  work  upon  the  Abdul  Kader.  whose  frame  wa? 
rusting  on  the  stocks,  would  be  rapidly  pushed.  Having  no  cruisers  to 
repair,  it  was  decided  to  build  some,  and  orders  were  placed  with  Cramp, 
Armstrong,  and  Krupp  for  one  cruiser  each.  A  description  of  the  Arm- 
strong cruiser  is  given  in  Proceedings  No.  99,  page  614.  The  cruiser 
building  at  Philadelphia  is  of  the  same  design  and  dimensions:  and  that 
to  be  built  by  Krupp  is  very  similar. 

Mesudieh:  Reconstruction. — This  old  battleship  of  9140  tons  has 
just  been  rebuilt  at  the  works  of  Messrs.  G.  Ansaldo  and  Company, 
Sampierdarena,  near  Genoa.  The  boilers  and  machinery  were  removed, 
and  the  stern  was  braced  and  strengthened.  Then  twin-screw,  triple- 
expansion  engines  of  11,000  I.  H.  P.  were  put  in  place  of  the  old  ones, 
which  operated  a  single  screw.  The  new  boilers,  16  in  number,  are  of 
the  Niclausse  type  and  are  installed  in  four  groups  of  four  boilers  each. 
This  disposition  requires  two  smokepipes,  and  they  are  much  higher 
than  the  old  ones.  The  expected  speed  with  the  new  machinery  is  15 
knots. 
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The  deck,  which  covered  in  the  old  battery  and  rested  on  top  of  the 
arnioc  was  strengthened.  Above  it  everything  (including  bulwarks  and 
rait)  was  cut  away,  leaving  this  the  main  deck  (U.  5.  Navat  system  of 
nomenclature).  Above  the  main  deck  amidships  was  erected  a.  super- 
structure which  conforms  in  shape  to  the  armored  enclosure  below  it, 
except  at  the  extreme  ends,  which  do  not  curve  out.  This  superstructure 
15  covered  in  and  the  upper  deck  so  formed  surrounded  by  a  light  rail. 
Above  it.  at  each  end,  are  the  usual  bridges.  The  armor  on  the  side  of 
the  ship  is  undisturbed,  except  that  the  ports  for  the  battery  are  slightly 
enlarged,  but  the  guns  arc  fitted  with  thick  shields  which  completely 
close  the  opening.  The  old  maijls  have  been  removed  and  replaced  by 
a  singie  military  mast  abaft  the  smokepipes,  carrj-ing  a  military  top  and 
a  small  search-light  platform,  The  battery  consists  of:  two  9,2-tnch 
guns  (see  "  Guns,"  page  812),  one  forward,  one  aft,  in  oval  balanced 
turrets  of  face-hardened  armor,  6  inches  thick  in  front  and  3  inches  on 
sides  and  rear;  twelve  4S*caliber  6*inch  Vickers'  guns  in  the  central 
armored  battery,  six  each  side,  with  setni-cir^ular  shields  4,5  inches  thick, 
which  completely  close  the  ports;  fourteen  3-inch,  five  each  side  in  the 
central  superstructure  and  one  each  side  forward  and  one  each  side  aft  on 
the  gun-deck;  ten  6- pounders,  three  each  side  on  the  superstructure, 
and  one  each  side  on  the  forward  and  after  bridge  decks;  two  3'pounders 
in  the  military  top;  two  boat  guns. 

The  dimensions  of  the  Mesttdieh  are:  Length.  J31.4  feet;  beam,  sg 
feet;  mean  draft,  26  feet;  displacement  at  this  draft,  9120  tons. 

OrKANIEH,       OsUANIEH,      AzIZTEH,       MARHirDtEtt,       MuKADEH'I'HmR. 

Feth-i-Bulewd,  Avrfi-lLL.\H,  Muih-i-Zaffer:  Reconstrdction.— 
These  vessels  are  all  to  be  repaired  at  the  works  of  Messrs.  G.  Ansaldo 
and  Company,  Sampierdarcna.  The  tour  last-named  are  to  be  rebuilt, 
receiving  new  boilers  and  engines  and  a  new  battery;  the  others  are  to 
have  a  general  refit  and  be  rearmed.  The  main  armament  of  the  larger 
vessels  will  consist  of  one  8- inch  gun  forward,  one  6-inch  gun  aft.  eight 
6-inch  in  the  citadel,  and  eight  3-inch,  . 


UNITED  ST.\TES. 

Program  for  1902-oj.— In  his  annual  report  the  Secretary  of  the  Na^^y 
recommends  the  authorization  of  the  following  vessels: 

Three  first  class  battleships;  two  firsi-class  armored  cruisers;  three 
gunboats,  each  of  about  1000  tons  trial  displacement;  three  gunboats, 
each  of  about  200  tons  trial  displacement,  for  insular  ser\'ice;  three  picket 
boats,  each  of  about  6jo  Ions  trial  displacement:  three  steel  sailing  train- 
ing ships,  each  of  about  2000  tons  displacement;  one  collier  of  about 
15.000  tons  trial  displacement;  four  tugboats. 

Personkei-:  Rbco«menoaiions  of  the  Secretary  op  the  Navy.— 
In  his  annual  report.  Secretary  Long  makes  the  following  recommenda- 
tions in  regard  to  the  personnel: 

That  the  grade  of  vice-admiral  be  revived  and  that  the  number  in  the 
grade  be  fixed  at  two  (in  a  later  recommendation  this  is  increased  to 
four);  that  the  personnel  of  the  navy  be  largely  increased;  that  the  list 
of  lieutenants  be  immediately  increased  to  350,  and  that  of  the  junior 
lieutenants  and  ensigns  be  increased  to  600;  an  increase  in  the  list  of  the 
construction  corps;  some  increase  of  the  list  of  civil  engineers;  that  no 
SI 
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more  professors  of  mathematics  be  appointed;  that  the  enlisted  force  be 
increased  by  jooo;  that  the  marines  be  increased  750;  that  the  title  of 
naval  cadet  be  changed  to  that  of  midshipman;  that  the  probaticmary 
course  of  cadets  be  reduced;  that  no  cadet  shall  be  less  than  15  years  old 
nor  more  than  18  on  October  first  of  the  year  oi  entrance  to  the  Naval 
Academy;  that  officers  be  not  retired  in  the  next  higher  grade  (sections 
8  and  9  of  the  Personnel  Act);  that  all  cheers  advanced  numbers  be  made 
additional,  and  not  simply  those  advanced  for  service  in  the  war  with 
Spain;  that  the  service  of  retired  officers  should  be  counted  to  advance 
their  rank  and  pay;  and  that  all  service  for  enlisted  men  in  the  army, 
navy  and  marine  corps  should  be  counted  towards  the  30  years  required 
for  retiring. 

Naval  Estimates  fok  1902-03. — "The  naval  estimates  for  the  fiscal 
year  I902-<Q  amount  to  $98,910,984.63,  which  is  $20,986,449.03  more  than 
for  1901-02.  The  increase  in  the  estimates  for  1903  over  the  amount 
appropriated  for  1903  for  the  same  purposes  was  as  follows:  Pay  of  the 
Navy,  $1,297,915;  emergency  fund,  $50,000;  Bureau  of  Navigation,  $289,- 
646.25;  Bureau  of  Ordnance,  $1,303,100;  Bureau  of  Equipment,  $1,003,200; 
Bureau  of  Yards  and  Docks,  $129,325;  public  works.  Bureau  of  Naviga- 
tion, $365,530;  public  works.  Bureau  of  Ordnance,  $1,265,700;  public 
works,  Bureau  of  Equipment,  $747^00;  Bureau  of  Medicine  and  Surgery, 
$55,000;  Bureau  of  Supplies  and  Accounts,  $826,652;  Bureau  of  Construc- 
tion and  Repair,  $2,600,000;  Bureau  of  Steam  Engineering,  $846,100; 
Naval  Academy,  $36,590.32;  Marine  Corps,  $384,600.46;  increase  of  Navy, 
$2,000,000;  total,  $31,  148,534.03.  The  amount  recommended  for  increase 
of  the  Navy  is  $23,703,010,  or  $1,696,990  less  than  last  year.  There  is  an 
increase  of  $2,000,000  in  armament  and  a  decrease  of  $3,696,990  for  ma- 
chinery. The  largest  single  increase  is  in  the  estimate  for  work  in  the 
Bureau  of  Yards  and  Docks.  Last  year  the  appropriation  for  this  pur- 
pose was  $6,775,010,  while  the  estimate  for  the  new  year  is  $20,781,375. 
The  estimate  for  the  Naval  Academy  improvements  is  $1,500,000,  half 
the  amount  of  last  year's  appropriation." — Army  and  Navy  Journal,  Octo- 
ber 19. 

It  is  needless  to  give  the  estimates  in  detail  as  the  appropriation  bill 
usually  makes  very  great  changes.  The  provisions  of  the  bill  as  it  passes 
Congress  will  be  published  in  No.  102  of  the  Proceedings  if  the  bill 
has  been  disposed  of  in  time. 

Condition  of  Ships  Building. — The  following  is  the  condition  of 
vessels  building  on  November  i  in  percentages  of  the  total  work  re- 
quired to  complete  them: 

BATTLESHIPS. 
No.      Name.  Perceot.        No.      Name.  Percent. 

10.  Maine    70       14.  Nebraska   o 

Ti.  Missouri     48       15.  Georgia    2 

12.  Ohio    43       16.  New  Jersey 2 

13.  Virginia   o       17.  Rhode  Island 2 

AKMOKED  CRUISERS. 

4.  Pennsylvania    6         7.  Colorado   9 

5.  West  Virginia  2        8.  Maryland   2 

6.  California     o         9.  South  Dakota  o 


PMOrSSSIONAL  NOTES. 


TT9 


PROTECTED  CRUISERS. 

No.      X&mfl,  Percent,  No.      Nunie- 

14.  Denver   .,,,-.-     58  iQ.  Cleveland 

15.  Des  Moines   57  -20-  St.  Louis  . 

16.  Chattanooga 48  21.  Milwaukee 

17.  Galveston     45  22.  Charleston 

18.  Tacoma 20 


MONITORS. 


7.  Arkansas 
&  Nevada  . 


9.  Florida 74 

10.  Wyoming    , , 75 


TORPEDO-BOAT  DESTBOVBRS. 


1.  Bainbridge 99 

2.  Barry 92 

3.  Chauncey 96 

4-  Dale 97 

5.  Decatur 98 

6.  Hopkins     76 

7.  Hull 75 

8.  Lawrence 99 


9.  Macdonough    98 

10.  Paul  Jones Bs 

11.  Perry    89 

12.  Preble 87 

13.  Stewart 63 

14  Tnixton 78 

15.  Whipple 77 

16.  Worden 76 


TORPEDO   BOATS. 


30.  O'Brien , 98 

33.  Thornton   ................  97 

34.  Tingey 70 

35.  Wilkes    90 


19.  Stringham 98 

30.  Goldsborough 97 

27.  Blakely 98 

28.  De  Long  .... 98 

29.  Nicholson 97 

SUBMARINE  BOATS. 
I.  Plunger 45         6.  Pike 50 

3.  Adder 92        7.  Porpoise 80 

4.  Grampus Si        8.  Shark 74 

5.  Moccasin  ,*.,,*. 85 

A  table  giving  the  places  where  the  vessels  are  building  is  to  be  found 
in  Proceedings  No.  98,  page  401. 

New  Battleships-  Gekrrai.  Features. — The  Army  and  Navy  RegisUr, 
of  November  30,  says  that  the  Construction  Board  has  agreed  upon  the 
designs  of  the  new  battleships,  which  are  to  be  of  about  16,000  tons 
displacement.  The  battery  will  consist  oi  four  12-inch  guns  in  pairs  in 
turrets  forward  and  aft;  eight  8*inc!i  guns  in  pairs  in  four  turrets  on  the 
main  deck,  placed  like  those  of  the  Indiana  and  Towa;  twelve  7-inch  guns 
in  broadside  on  the  gun  deck;  twenty  3-inch;  and  the  usual  number  of 
machine  guns  and  auxiliary  pieces.    No  torpedo  tubes  are  to  be  fitted. 

New  Armored  Cruisers:  General  FEATURES.^These  vessels,  as 
recommended  by  the  Board  of  Construction,  will  have  a  displacement  of 
about  14,500  tons;  speed,  Z2  knots;  I.  H.  P.,  about  25,000;  coat  supply, 
about  200D  tons,  The  entire  superstructure  will,  it  is  said,  be  armored. 
The  armor  over  the  broadside  battery  will  be  5  inches;  conning  tower,  9 
inches.  The  battery  will  consist  of  four  10- inch  guns  in  pairs  in  turret.s 
forward  and  aft;  sixteen  7-tnch  guns;  twenty  j-inch;  and  tthe  usual 
smaller  pieces.     No  torpedo  tubes  will  be  fitted. 
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Olongapo  Navy  Yaro:  Lano  AcQtURED  ano  Resehved.^ — "The 
President  has  signed  an  executive  order  creating  a  naval  reservation  of  a 
large  tract  of  land  just  acquired  by  the  Navy  Department  at  Olongapo, 
on  Subig  Bay,  Luzon.  The  department  will  now  proceed  with  atl  dis- 
patch to  construct  at  this  point  a  navy  yard  and  station  of  the  first  order, 
patterning  the  plans  generally  after  the  Mare  Island  Navy  Yard.  As 
soon  as  this  station,  is  properly  equipped  a  large  part  of  the  work  now 
done  at  the  Cavite  Navy  Yard  will  be  transferred  to  Olongapo,  The 
latter  yard  can  also  Undertake  repairs  of  the  larger  vessels  of  the  Asiatic 
fleet,  which  are  now  expensively  repaired  at  Hong  Kong.  It  is  a  part 
of  the  project  to  ship  the  Havana  floating  dock  to  Olongapo  to  supply 
immediate  docking  needs,  and  to  remain  until  permanent  stone  dc 
can  be  constructed."— /^rtny  and  Navy  Register,  November  16. 

San  Juan  Naval  Statiok:  Estimates  for.  etc. — "  Secretary  Long 
win  probably  submit  estimates  to  Congress  in  December,  amounting  to 
about  $3,000,000,  for  the  establishment  and  equipment  of  a  naval  station 
on  the  PuntiUa  at  San  Juan.  The  property  which  will  be  purchased  will 
cost  $500,000.  Of  course  a  dry  dock  will  be  built  in  addition  to  the  shops» 
railroad  facilities,  ctc."'^Army  and  Navy  Register,  September  7, 

New  Dhydocks:  Axgiers,  Guam,  New  York.— The  floating  dock 
for  the  Algiers  naval  station  has  been  towed  there  from  Baltimore,,  where 
it  was  launched  on  October  3.  It  is  525  feet  long  over  the  blocks,  haa 
an  entrance  lOO  feet  wide  between  the  waifs,  and  will  have  a  maximuni 
lifting  power  of  18,000  tons.  It  will  be  attached  to  two  steel  columns 
on  shore  by  two  steel  lattice  booms,  articulated  in  all  directions;  and  it 
will  therefore  be  free  to  rise  and  fall  with  the  Mississippi  River,  which 
has  frequent  changes  of  level,  as  well  as  to  rise  and  sink  while  being 
operated. 

The  building  of  a  drydock  at  Guam  is  under  consideration.     Owing'  to 
the  character  of  the  rock  in  the  harbor,  the  excavation  of  a  large  dock  j 
would  probably  be  easy  and  cheap. 

Stone  dock  No.  4  at  the  New  York  Yard  will  probably  be  commenced  i 
early  in  1902.    The  buildings  which  are  on  the  site  of  the  dock  are  all  , 
old  and  none  are  of  much  value.    They  are  No.  X7,  used  as  a  saw  mill; 
No,  ig,  boat  shop;  No.  44  master  shipwright;  No.  25,  construction  and  I 
repair  rigging  loft;  No.  26,  ordnance  storehouse  and  crematory. 

Cincinnati  and   Raleigh  as  Traimng  Ships  for   Firemen. — The  ] 
New  York  Herald  says  that  Secretary  Long  has  decided  to  fit  out   the 
Cincinnati  and  Raleigh  as  training  ships  for  firemen  in  the  navy.     These  I 
vessels  were  selected  as  they  have  good  power,  water-tube  boilers,  and 
will  be  able  to  accommodate  a  large  engineer's  force. 

Native  Fireme,v  in  the  Philippines.—"  The  bureau  of  navigatioi,^ 

the  Navy  Department  has  completed  arrangements  for  the  maintenance' 
of  the  insular  force  in  the  Navy,  The  men  are  rated  as  native  seamen, 
native  firemen,  etc.,  with  monthly  pay  ranging  from  $8  to  $a8.  Men  for 
the  insular  force  will  be  assigned  only  to  vessels  in  service  in  the  Philip- 
pines  and  at  Guam,  They  will  not  be  detailed  for  duty  on  board  of 
vessels  other  than  those  on  the  station  where  the  men  enlisted,  and  upon 
such  vessel  leaving  the  station,  men  belonging  to  the  insular  force  will 
be  transferred  to  a  vessel  remaining  on  the  station,  unless  they  makej 
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request  in  writing:  to  remain  on  board  the  vessel  to  which  attached  and 
to  he  discharged  wherever  the  vessel  may  be  at  expiration  of  enlistment." 
— Army  and  Navy  Rtsi$ter,  September  7. 

CLEVieLANl>:  Laukch. — The  second  class  protected  cruiser  Cleveland, 
jioo  tons,  was  launched  at  the  Bath  Iron  Works,  September  38,  1901. 
The  vessels  of  this  class  arc  fully  described  in  Pboceedings  Ko.  94, 
page  sjt. 

Illinois:  Teial. — ^The  full  data  of  the  trial  of  the  Illinois  were  not 
available  when  the  notes  for  No.  Q9  were  prepared.  The  following  par- 
ticulars are  derived  from  the  very  full  report  of  the  trial  by  Lieutenant 
J.  M.  Pickrell,  which  appears  in  the  August  number  of  Journal  of  the 
Amtrkan  Society  of  Naval  Engituers: 

Staibotrd.  Port. 

Steam  at  boilers,  pounds  177. 

Steam  at  high -pre  s^iure  cylinder,  pounds... I75-S  l74-t 

Vacuum  in  condensers,  inches  of  mercury.......      24.6  24.3 

Revolutions  per  minute,  main  engines 118.4  117-3 

Mean  speed  per  hour,  knots ...............  17*449 

Slip  of  propeller  tn  per  cent  of  its  own  speed, 

based  on  mean  pitch 13-54  1^.7 

Air-pressure  in  fire  rooms,  inches  of  water 0.7 

I.  H.  P.,  main  engines  only. .6^219.42  6.4*7.21 

I.  H.  P.,  main  engines,  air,  circulating  and   feed 

pumps 12.757 

I.  H.  P.,  main  engines  and  all  auxiliaries  in  oper- 
ation durin  g  trial * 12.S98.7 

The  battleships  of  this  class  (Alabama,  Wisconsin,  Illinois)  arc  fully 
described  in  Proceedings  No.  g6,  pages  709  and  720. 

Nicholson:  Ladkch,  Description, — This  torpedo  boat,  which  is  otie 
of  the  last  to  take  the  water  of  those  authorized  in  1S08,  was  launched 
at  the  Crescent  Shipyard.  Elizabethport,  September  23,  1901.  A  sister 
boat,  the  O'Brien,  was  launched  September  24,  1900.  The  contract  for 
the  Nicholson  was  executed  September  26,  i8q8j  and  the  keel  laid  Decem- 
ber 6  following.  The  contract  price  for  hull  and  machinery  is  $165,000. 
The  Complement  wij]  be  J  officers  and  26  men.     The  principal  details  are; 

Armament. — Three  tubes  for  18-inch  Whitehead  torpedoes  and  three 
j-poundcrs. 

Motive  power. — Twin-screw,  verticil,  triple^expansion  engines,  designed 
to  develop  about  jooo  L  H.  P.  and  give  a  speed  of  26  knots.  Three 
Mosher  boilers. 

DimfHsiotu. — Length  on  water-line.  174.5  feet;  ejttreme  breadth,  17  feet; 
mean  draft,  4.5  feet;  displacement  at  this  drafts  174  tons. 

Bainbwdce,  Cbauncey:  Launch,  DescaimoN.— These  two  torpedo- 
boat  destroyers  are  building  at  the  works  of  the  Neafie  and  Levy  Ship 
and  Engine  Building  Company.  Philadelphia.  The  Bainbridge  was 
launched  on  August  27  and  the  Chauncey  on  October  26.  The  contract 
for  their  constmction  was  signed  October  i,  1898,  and  the  keels  were 
laid  August  15.  J899,  and  December  2,  1899,  respectively.  The  comple- 
ment is  4  officers  and  69  men.     The  principal  details  are; 
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Armament. — ^Two  3-inch  guns;  five  6-pounders;  two  tubes  for  long 
18-inch  Whitehead  torpedoes. 

Motive  power. — ^Twin-screw,  vertical,  triple-expansion  engfines,  designed 
to  develop  8000  I.  H,  P.  and  give  a  speed  of  29  knots.  Four  Thomey- 
croft  water-tube  boilers,  having  315  square  feet  of  grate  area  and  17,768 
square  feet  of  heating  surface.  Normal  coal  supply,  25  tons;  bunker 
capacity,  139  tons. 

Dimensions. — Length  on  load  water-line,  245  feet;  extreme  breadth, 
23.6  feet;  mean  draft,  6.5  feet;  displacement  at  this  draft,  420  tons; 
maximum  draft  aft,  vessel  ready  for  sea,  bunkers  full,  7.56  feet;  corre- 
sponding displacement,  535  tons;  tons  per  inch  of  immersion  at  normal 
draft,  9.4. 

Wilkes:  Launch,  Description. — ^This  torpedo  boat  is  building  at 
the  works  of  the  Gas  Engine  and  Power  Company  and  Charles  L.  Sea- 
bury  Company,  Consolidated,  at  Morris  Heights,  New  York,  where  she 
was  launched  September  28.  The  contract  was  executed  September  30, 
1898;  contract  price,  $146,000.  The  keel  was  laid  June  3,  1899.  I^hc  com- 
plement is  3  officers  and  26  men.    The  principal  details  are : 

Armament. — Three  3-pounders,  three  18-inch  tubes  for  Whitehead 
torpedoes. 

Motive  Power. — ^Twin-screw,  vertical,  triple-expansion  engines,  designed 
to  develop  3000  L  H.  P.  and  give  a  speed  of  26.5  knots.  Seabury  boilers. 
Normal  coal  supply,  10  tons;  bunker  capacity,  70  tons. 

Dimensions. — Length  on  load  water-line,  175  feet;  extreme  breadth, 
17.64  feet;  mean  draft,  4.67  feet;  displacement  at  this  draft,  165  tons; 
maximum  draft  aft  with  full  load,  7.5  feet;  tons  per  inch  at  normal 
draft,  5.25. 

Torpedo  Boat  Docks  at  Norfolk. — "  The  Navy  Department  has 
completed  the  plans  for  housing  torpedo  boats  at  the  Norfolk  Navy  Yard. 
The  establishment  to  be  provided  will  be  known  as  torpedo  rendezvous 
No.  2  and  the  first  work  to  be  undertaken  is  the  construction  of  mooring 
slips  which  will  be  located  on  St.  Helena,  situated  on  the  Elizabeth  River 
directly  opposite  the  mam  part  of  the  Norfolk  Yard.  The  work  includes 
the  excavation  of  slips  to  a  depth  of  20  feet  at  mean  low  water;  the  con- 
struction of  a  timber  wharf,  as  shown  on  plans;  the  construction  of  six 
piers,  making  seven  slips  for  torpedo  vessels,  five  being  about  72  by  292 
feet  in  the  clear  between  rolling  fenders,  each  wide  enough  for  two 
destroyers  or  three  torpedo  boats;  one  about  80  by  292  feet  in  the  clear 
and  one  about  88  by  340  feet ;  the  furnishing  of  bollards,  standard  gauge 
track,  eight  small  gangways,  cleats,  steam  pipe  and  connections,  water 
pipe  and  connections,  electrical  conduit  and  fittings,  metal  poles,  lamps 
and  wiring  for  lighting,  fixed  wooden  benches,  rolling  fenders,  in  order 
to  make  complete  slips  for  housing  torpedo  vessels.  The  Navy  Depart- 
ment proposes  to  expend  $70,000  on  this  work." — Army  and  Navy  Register, 
November  9. 

Porpoise,  Shark:  Launch. — ^These  two  submarine  boats,  which  are 
building  at  the  Crescent  Shipyard,  Elizabethport,  N.  J.,  have  been 
launched,  the  former  on  September  23  and  the  latter  on  October  18. 
The  boats  of  this  type  are  fiilly  described  in  Proceedings  No.  99.  page 
622. 
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VENEZUELA. 

New   Procrau. — Le  Yacht  states  that  the  Vettezuelan  governtnent  is 
purchasing  in  Germany  a  cruiser  and  two  torpedo  boats. 


AMMUNITION. 

Cakister  for  U.  S.  AltMV.— The  Chief  of  Ordnance,  U,  S.  Army,  says: 
"  The  results  of  the  test  with  the  combination  fuze  for  3.2*inch  field  gun 
showed  that  with  the  fuze  cut  at  zero  the  minimum  effective  range  of 
shrapnel  is  about  300  yards,  and  the  necessity  of  sometimes  covering  the 
ground  within  this  ra.nge,  particularly  in  street  fighting,  coupled  with  the 
good  dispersion  of  fragments  afforded  by  canister  at  close  ranges,  leads 
to  the  conclusion  that  the  shrapnel  with  the  fuze  now  used  cannot  be 
advantageously  employed  as  a  substitute  for  canister."  Canister  is  of 
great  value  to  Vessels  operating  against  infantry,  particularly  to  gunboats 
in  small  harbors  and  narrow  rivers.  The  lack  of  it  in  our  operations  in 
the  Philippines  was  frequently  deplored. 

Lyddite  Shell  in  South  Africa. — The  more  we  learti  of  the  be- 
havior of  lyddite  in  shells  for  field  guns  the  less  does  its  value  appear. 
In  Proceedings  No.  98  (page  407)  there  is  a  note  in  regard  to  lyddite 
shell.  Captain  Slocnm,  U,  S-  Army,  in  his  report  to  the  War  Depart- 
ment upon  the  operations  in  South  Africa,  says:  "  The  Lyddite  shell 
has  proven  one  of  the  distinct  disappointments  of  the  war.  It  has  no 
effect  whatever  against  intrenchments.  On  exploding,  which  it  almost 
always  does,  as  far  as  I  could  judge,  it  only  makes  a  small  hole  about  a 
fool  deep  and  two  feet  in  circumference,  and  breaks  into  few  fragments. 
Against  the  armor  of  a  battleship,  for  which  they  are  designed  mainly, 
I  have  no  doubt  that  they  would  be  very  effective,  and  the  poisonous 
gases  confined  in  a  closed  space  would  be  destructive,  but  in  the  open  air 
they  are  too  quickly  dissipated  to  do  any  injury,"  As  naval  officers  well 
know,  lyddite  shell  are  not  effective,  as  they  cannot  be  driven  through  ar- 
mor before  exploding. 

Lyddite  Shell:  The  Okehampton  Accidemt. — While  two  sergeants 
and  a  private  were  digging  out  an  unexploded  lyddite  shell  on  the  range 
at  Okehampton,  England,  it  burst,  blowing  one  of  the  men  to  pieces  and 
doing  nearly  as  much  to  his  companions.  The  ultimate  cause  of  the 
explosion  is  unknown.  Perhaps  the  shell  was  struck  with  a  pick  or 
shovel  in  such  a  way  as  to  give  a  sufficient  shock  to  the  fuze.  We  also 
know  that  picric  acid  will  and  does  attack  the  iron  of  the  shell,  forming 
ferrous  picrate,  which  is  remarkably  ready  to  take  fire  if  struck.  Fur- 
thermore, if  the  mealed  powder  in  the  fuze  should  be  forced  into  the 
shell  chamber  and  into  contact  with  the  picric  acid  a  very  slight  amount 
of  moisture  might  cause  the  formation  of  ammonium  or  potassium  pic- 
rates,  the  latter  very  sensitive.  Whatever  was  the  cause,  it  is  plain  that 
unexploded  lyddite  shell  are  exceptionally  dangerous  to  handle;  and 
unexploded  shells  filled  with  black  powder  are  not  the  innocuous  objects 
so  nruny  consider  them. 

AsuoR-PtERCiNG  Shell  IN  fiRiTiSH  Navy. — A  question  was  asked  in 
the  House  of  Commons  on  Thursday,  the  ^Sth  inst.,  respecting  the  use 
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of  armor-piercing  shel!  in  the  Navy.  The  Secretary  to  the  Admiralty, 
in  reply,  said  thi&  kind  of  shell  is  not  ftUed  with  high  explosives.  Shell 
containing  lyddite  detonate  against  thin  armor  and  do  tittle  dajnage 
inside  the  ship.  No  official  information  had  been  received  showing  that 
the  United  States  Government  had  adopted  a  high  explosive  which  can 
bt  carried  through  thick  armor,  and  which  docs  not  detonate  outside  the 
plate,  but  explodes  by  the  action  of  the  fuse  only.  The  question  whether 
it  was  possible  or  desirable  to  substitute  a  high  explosive  for  black 
powder  in  armor-piercjng  shell  is  now  under  consideration  of  the  Explo- 
sives Committee. — Engittrer  (London).  August  2.  ^M 

Luminous  and  Smoke  Shells. — Experiments  are  reported  to  have 
been  made  in  Russia  with  shells  containing  acetylene  gas  in  addition  to 
a  bursting  charge.  The  explosion  of  the  projectile  causes  the  acetylene 
to  take  fire,  thus  producing  an  illumination  of  500  to  800  candle  power. 
A  German,  Herr  R,  Fielder,  has  patented  a  method  of  rendering  the 
bursting  of  shells  visible  at  long  distances  by  including  in  the  smokeless 
powder  charge  of  the  shell  a  cartridge  of  amorphous  phosphorus  which, 
on  combustion,  produces  a  dense,  snowy  white  smoke.  The  major  por- 
tion of  the  charge  may  be  made  up  of  this  substance,  so  that,  it  is  claimed, 
a  dense  wall  of  smoke  will  be  produced  in  front  of  the  enemy,  depriving 
him  of  a  view  of  the  field. 


ARMOR. 


m 


Ukited   States:     Royalties   for   Armor. — The    Acting    Attorney- 
General,    Mr.   James   M.    Beck,   on  August   23,    rendered   an    important 
decision  in  regard  to  the  right  of  the   Navy  Department  to   withhold 
payment  upon  vouchers  in  favor  of  the  Carnegie  Steel  Company  and  the 
Bethlehem  Steel  Company,  as  royalty  for  the  use  of  the  Harvey  process 
in  the  manufacture  of  nickel-steel  armor  plate.     The  two  claims   arose 
under  similar  contracts,  and  are,  therefore,  settled  together.     The  Attor- 
ney-General adhered  to  his  former  decision  in  this  matter,  and  decided 
that  payment  could  not  be   made  at   the  present  time  in   view   of  the 
pending  litigation  between  the  Government  and  the  Harvey  Steel  Com- 
pany, with  respect  to  the  validity  of  the  letters  patent.    The  comptroller 
says:    "If  the  contention  of  the  Government  be  sound  and  the  process 
used  by  the  Carnegie  Company  in  hardening  these  plates   is  not  the 
process  covered  by  the  Harvey  patents,  then  it  would  not  be  the  subject 
of  the  agreement  of  March  24,  i8q7,  and  the  Came^e  Company  was  not 
'  required '  to  pay  royalties   thereunder.     This   is  the  very  question   at 
issue  in  the  pending  litigation  between  the  United  States  and  the  Harvey 
Company,  behind  which  latter  company  the  Carnegie  Company   stands 
as  beneficial  plaintiff  to  the  extent  of  the  royalties  paid  by  it.  for  tlic 
Carnegie  Company  is  '  subrogated  to  the  rights  of  the  Harvey  Steel  Com- 
pany to  the  amount  of  such  royalties,'  and  the  Harvey  Company  '  on  the 
written  request  and  at  the  expense  of  the  Carnegie  Steel  Company  '  must 
commence  and  prosecute  with  due  diligence  a  suit  against  the  United 
States  to  recover  the  royalty  due  under  the  said  Goveniment  license,  and 
must  pay  over  the  royalties  thus   received   to  the  Carnegie   Company. 
It  is  obvious,  therefore,  that  to  pay  these  royalties  is  not  merely  to  pre- 
judge the  question  at   issue  in  the  present  litigation,  but   in  effect 
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concede  the  entire  claim.  la  my  judgment,  therefore,  yoM  are  juatiiied 
in  withholding  your  approval  of  this  voucher," — Army  &  Navy  Jtmmai, 
August  31, 

Trial  of  8.8-1  hcb  Face- Hardened  Nickel-Steel  Plate  (Cammell 
&  Co.). — The  test  took  place  at  Whale  Island,  near  Portsmouth,  Eng- 
land. The  ptate  was  14  feet  by  6.8  feet  and  8.8  inchei  thick;  and  was  one 
of  a  lot  of  plates  intended  for  the  belt  armor  of  the  British  battleship  Bul- 
wark. It  was  supported  by  the  usual  backing  and  structure.  Three 
rounds  were  fired  from  a  9.2-inch  gun  with  a  projectile  weighing  380 
pounds  and  a  striking  velocity  of  1900  feet  per  second.  The  projectiles 
were  Holtzer,  armor- piercing,  but  were  probably  made  many  years  ago, 
as  the  Messrs.  Holtzer  state  that  they  have  sold  no  projectiles  in  England 
in  recent  years.  They  all  broke  up  on  impact,  the  head  oE  one  remaining 
in  the  plate.  The  depth  of  penetrabon  is  not  reported.  There  were  no 
cracks  and  only  a  slight  flaking  of  the  plate  about  the  points  of  impact. 

Trial  of  6-inch  Face-Hardewed  Nickel-Steel  Plate  (Armstrong). 
— The  test  took  place  at  Whale  Island,  August  22.  The  plate  measured 
6  by  8  feet  by  6  inches,  and  was  made  by  Sir  W.  G.  Armstrong,  Whit- 
worth  Sl  Company,  at  their  Openshaw  works.  It  was  submitted  for  test 
in  compliance  with  the  British  Admiralty  rules  concerning  firms  which 
desire  to  be  in  the  list  of  accepted  makers,  and  was  made  under  the 
supervision  of  an  Admiralty  inspector.  The  test  consisted  of  four  rounds 
with  a  striking  velocity  of  lp6o  foot-seconds.  A  fifth  round  was  fired  to 
ascertain  the  further  resisting  powers  of  the  plate.  At  the  conclusion  of 
the  firing  the  plate  was  found  to  be  neither  perforated  nor  cracked.  The 
projectiles  used  in  the  test  were  Holtier  armor-piercing  shell  weighing 
too  pounds,  probably  many  years  old.  (See  remarks  on  same  subject  in 
note  of  preceding  armor  test.) 

Giebeler  Armoji,— The  following  is  from  a  Berlin  despatch  to  the 
New  York  Herald,  dated  November  ao;  "  Trials  have  been  completed  at 
the  Royal  Technical  High  School  of  a  new  mode  of  steel  maniifactiiref 
declared  by  experts  as  likely  to  have  a  revolutionary  effect  on  the 
workl's  metal  industry  and  progress. 

"  It  is  the  invention  of  a  Mecklenburg  manufacturer  named  Giebeler,  and 
consists  in  imparting  to  alt  grades  of  iron  a  strength  and  hardness  sur- 
passing nearly  double  that  of  the  best  known  Harvey,  Krupp  or  Boehler 
steel,  while  cheapening  production  fifty  per  cent. 

"  Projectiles  hurled  at  armor  plate,  treated  by  the  Giebeler  process  and 
7^  millimetres  thick,  made  an  impression  of  only  i  millimetre,  while 
Kruppized  armor,  four  millimetres  thicker,  was  completely  punctured. 

"  Resistance  experiments  showed  even  more  astonishing  results.  At- 
tempts made  by  powerful  machines  proved  the  steel  to  possess  a  strength 
of  165  kilograms  per  square  millimetre,  when  the  testing  apparatus 
collapsed. 

"  Among  the  peculiar  features  of  the  process  is  the  increasing  strength 
accruing  as  the  steel  grows  cold.  It  is  claimed  that  the  process  permits 
the  metal  to  be  worked  cold  or  hot.  Blades  of  the  new  steel  chop  other 
steel  or  iron  into  splinters,  as  ordinary  steel  cuts  into  wood. 

"  Next  week  the  representatives  of  Herr  Giebeler  go  to  America  with 
the  intention  of  submitting  the  process  to  the  great  mills  there." 
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Tbrni  Akiior:  Table  of  Trials  of  Plates  of  67,  76,  90,  tio  and 
150  Millimeters. — ^The  following  is  derived  from  tables  published  in 
the  Rivista  di  Ariiglieria  e  Cento  for  June,  1901. 
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BOATS. 

Submarine  Boats:  Spar  Torpedo  for  Destroying,  Them. — Not 
much  has  recently  been  heard  of  the  British  experiments  with  spar  tor- 
pedoes which  were  designed  to  destroy  submarine  boats.  One  of  the 
English  service  papers  says  that  the  Starfish,  which  is  fitted  with  the 
apparatus,  has  been  temporarily  laid  up  and  the  trials  discontinued  be- 
cause there  are  so  many  spies  about  who  are  endeavoring  to  find  out 
all  about  her  fittings.  If  she  has  fired  many  torpedoes  from  her  spars 
she  is  probably  laid  up  for  repairs.  Considering  the  relative  strengths  of 
hull  a  destroyer  is  more  likely  to  be  injured  by  a  torpedo  at  the  end  of 
her  spar  than  a  submarine — unless  the  torpedo  is  almost  against   the 
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submarine's  hull  Altogether,  it  would  seem  as  if  this  metbod  of  attack- 
ing submarines  is  like  Timothy  Oldmixon's  method  of  killing  fleas,  with 
the  added  danger  to  the  attacker. 

Welik  Boat  Davits.— Mr.  Axel  Welin,  the  inventor  of  the  Welin 
breech-plug,  now  so  extensively  used  in  this  country  and  abroad,  has 
recently  patented  a  boat  davit  which  has  many  points  of  CKceltence. 
The  davit,  at  the  lower  end,  terminates  in  3  quadrant  of  two  or  three 
feet  radius,  carrying  a  toothed  rack  on  its  circumference,  .\t  the  point 
of  junction  of  the  davit  and  supporting  arms  of  the  arc,  and  at  the  same 
time  in  the  center  of  the  circle  of  which  ihe  arc  forms  pan.  there  is  a 
pivoted  sleeve.  The  teeth  on  the  davit  quadrant  work  in  a  horizontal 
rack  on  the  deck  on  which  the  quadrant  rolls.  The  sleeve  travels  on  a 
horizontal  worm  shaft,  at  the  inner  end  of  which  there  ls  a  crank.  By 
turning  the  crank  Xh^  sleeve  is  drawn  in  or  out.  the  quadrant  rolls  along 
the  horizontal  rack,  and  the  head  of  the  davit  is  thus  lowered,  or  raised 
and  inclined  inboard  to  place  a  boat  tn  a  cradle  on  the  skid  beams  or 
rail,  tn  heavy  davits  the  weight  of  the  davit  is  taken  by  a  smooth  f!ange 
on  the  quadrant  that  projects  beyond  the  toothed  rack,  which  is  then 
displaced  to  one  side. 


SrtJiU  Laukcmes,  VEDETtE  BOAts.  ETC..  IK  FofiEiGN  Servjces.— In  a 
paper  read  by  Mr.  E.  C.  Camt  before  the  Glasgow  Engineering  Con- 
gress, i90t,  Mr.  Camt  ssys: 

"  The  estabtishment  of  boats  (steam)  of  the  various  classes  of  ships 

in  the  British  navy  is  as  follows: 

Plniiaoos.       Bai^«i.  Cutters. 

G0ft.  40  ft  40 ft.  82 ft.  27 ft.  3itt.  33 ft. 

First  class  battleships 2        i        i* 

First  class  cruisers i         i         i* 

Second  class  cruisers I*      I 

Third  class  cruisers — 1 

Torpedo  gunboats  and  sloops I 

Sur\'eying  ships  ,,.,., i 

•  Only  when  comujlMloqcd  m  flagihliM. 

"  With  the  construction  in  this  country  of  warships  for  foreign  navies, 
the  question  of  equipment  of  steam  boats  is  brought  forward,  and  we 
find  the  Japanese  navy  adoptmg  two  t6-knQt  56- foot  vedette  boats  and 
an  open  boat,  as  the  steam  equipment  for  the  battleship  Mtkasa.  building 
at  Barrow  by  Messrs.  Vickcrs,  Sons,  and  Maxim. 

"  The  Russian  Government  requires  two  s6-foot  vedette  boats  and 
two  410-foot  pinnaces  for  a  vessel  building  for  it  in  France.  These  four 
boats  are  of  steel  and  very  fully  equipped. 

*'  The  Austrian  Government  uses  a  47- foot  wooden  turnabout  boat  with 
a  speed  of  rj  knots,  and  are  now  adopting  a  specially  fast  wooden  vedette 
boat  56  feet  in  length. 

"  In  connection  with  the  vessels  recently  built  by  Messrs.  Armstrong, 
Mitchell  and  Company  lor  the  Japanese  na-i-y.  four  s6-foot  vedette  boats 
were  required, 

"  Messrs.  Armstrong,  being  always  in  the  front  where  speed  is  wanted, 
asked  us  to  consider  the  possibility  of  giving  these  four  boats  a  speed 
of  17.S  knots  under  certain  specified  conditions. 
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"  These  required  careful  looking  into,  and  the  final  design  became  a 
56-foot  boat  with  a  ram  bow,  which  increased  the  length  about  9  inches. 

"The  hull  was  very  carefully  lightened,  consistent  with  durability, 
where  possible,  and  the  total  weight  of  machinery  kept  down  to  8  tons. 
The  engine  was  compound,  with  8.5  inch  by  18  inch  cylinders;  a  water- 
tube  boiler  of  our  own  type,  with  a  worldng  pressure  of  igo  pounds, 
was  fitted. 

"  On  our  own  private  trial  the  boat  gave  us  an  exhibition  of  speed 
that  we  scarcely  hoped  for,  viz.,  19.5  knots.  The  engines  developed  320 
indicated  horsepower  at  565  revolutions,  without  vibration. 

"A  series  of  progressive  trials  were  carried  out  with  this  first  boat, 
the  mean  results  of  which  are  plotted  on  the  curve  attached  on  the 
official  trials  of  the  four  boats,  with  the  load  conditions  as  specified;  the 
mean  results  were  as  follow: 

Bevoluttons.  I.  H.P.  Speed.  Uate. 

No.  1 548  297  18,322  May  3,  1900 

No.  a 540  297  18.1  May  2,  1900 

No.  3 538  30a  I&3S  June  6,  1900 

No.  4 543  ^92  18.33  June  6,  1900 

"These  four  boats  are,  we  believe,  the  fastest  vedette  boats  in  the 
world. 

"  We  are  building  a  similar  boat  for  the  Austrian  Government ;  this  will 
shortly  be  completed,  and  we  anticipate  equally  satisfoctory  results." 


BOILERS. 


Trials  op  the  Minerva  and  Hyactnth. — ^These  two  protected 
cruisers  have  recently  undergone  a  series  of  competitive  tests  and  trials, 
including  a  trip  from  England  to  Gibraltar  and  return.  They  are  of  the 
same  length,  depth,  and  nominal  displacement  (5600  tons),  but  the 
Hyacinth  has  one  foot  more  beam.  The  chief  differences  are  in  the 
boilers  and  engines.  The  Minerva  is  fitted  with  eight  single-ended 
boilers  of  the  ordinary  marine  type,  desig^ned  to  furnish  steam  at  155 
pounds,  the  engines  developing  9600  I.  H.  P.  at  140  revolutions.  The 
Hyacinth  has  eighteen  Belleville  water-tube  boilers,  supplying  steam  at 
300  pounds,  which  is  reduced  to  250  pounds  at  the  engines  and  about 
150  at  the  auxiliaries.  The  engines  were  designed  to  develop  10,000 
I.  H.  P.  at  180  revolutions. 

On  her  original  forced  draft  trial  the  Minerva  developed  9891  I.  H.  P. 
and  a  speed  of  20.34  knots;  with  natural  draft  the  I.  H.  P.  was  8221  and 
the  speed  19.6  knots.  The  Hyacinth  developed  10,536  I.  H.  P.  on  her 
full  power  trial,  but  the  speed  attained  was  only  i9-4  knots.  The  low 
speed  was  ascribed  to  bad  weather,  but  the  recent  trials  throw  some  doubt 
on  this  point. 

Concerning  the  recent  trials  of  these  vessels,  an  editorial  writer  of  the 
London  Engineer,  in  the  issue  of  July  26.  said: 

"  The  competitive  trials  of  H.  M.  S.  Minerva  and  Hyacinth  terminated 
on  the  20th  instant  with  the  arrival  at  Portsmouth  of  the  first-named 
cruiser  at  9.50  p.  m.,  and  the  second  at  11.25  p.  m.  No  official  figures 
are  available,  but  the  statements  published  are,  we  have  reason  to  believe, 
substantially  accurate.    It  would  be  waste  of  space  to  recapitulate  the 
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pstory  of  the  experiment.  Our  readers  who  are  not  futly  informed  we 
lust  refer  to  our  recent  impressions.  Last  week  we  illustrated  both 
ships,  and  gave  their  leading:  dimensions.  During  the  run  from  Ply- 
mouth to  Gibraltar  the  engines  of  both  vessels  were  worked  as  nearly 
as  possible  at  7000  horsepower.  Each  ship  reported  herself  on  arrival, 
and  then  continued  steaming  with  the  intention  of  emptying  her  bunkers, 
(«nd  so  ascertaining  her  endurance  at  the  stated  power.  The  Hyacinth 
steamed  altogether  for  103.5  hours,  and  the  Minerva  ior  150  hours. 
How  much  coal  the  Hyacinth  had  on  board  then  we  do  not  know.  She 
was  driven  into  Gibraltar,  because  her  boilers  leaked  so  much  that  the 
fresh  water  feed  could  not  be  maintained,  the  evaporators  being  over- 
powered. The  Minerva  lost  about  two  hours  repairing  machinery.  It 
is  stated  that  at  4  p.  m.  on  Wednesday  the  17th,  the  signal  was  made, 
*  Light  up  and  proceed  to  England,"  Three-quarters  of  an  hour  later  the 
Hyacinth  was  steaming  at  18  knots.  At  5.15  p.  m.  the  Minerva  was  steam- 
ing at  full  speed.  On  the  run  home  fogs  were  encountered  three  times, 
by  which  the  ships  were  delayed.  But  always  the  Minerva  was  the  faster 
boat  of  the  two.  A  boiler  tube  burst  on  board  the  Hyacinth,  and  a 
Areman  was  so  severely  scalded  that  he  had  to  be  sent  to  Haslar  Hos- 
pital. Both  ships  are  to  join  at  once  in  the  manceuvres.  We  may 
incidentally  mention  here  that  on  the  run  out  Vice  Admiral  Sir  C.  E. 
Domville,  Mr.  J.  Milton,  and  Mr,  Wood  were  on  board  the  Hyacinth, 
and  Mr.  Bain,  Mr.  List,  and  Commander  M.  E.  Browning  were  on  board 
the  Minerva.    Before  the  run  home  they  changed  ships. 

"  A  consideration  of  the  circumstances  of  the  trial  shows  that  the 
results  were  curiously  typical.  In  every  way  they  support  the  contention 
of  those  who  advocate  the  superiority  of  the  Scotch  boiler  over  water- 
tube  generators;  but  they  do  more  than  this.  They  go  to  show  that  the 
recent  high-pressure  practice  of  the  Admiralty  is  in  no  wise  better  than 
the  older  system.  It  will  be  remembered  that  the  Minerva  is  compara- 
tively an  old  vessel,  built  in  1895.  She  has  triple-expansion  engines 
with  cylinders  33  in.,  4g  in.,  and  74  in.,  by  3  feet  stroke.  The  boiler 
pressure  is  155  pounds;  revolutions,  140;  indicated  horsepower,  p6oo. 
She  is  at  all  powers  faster  than  the  Hyacinth;  precisely  why  no  one 
knows.  Carefully  conducted  tank  experiments  proved,  we  understand, 
that  what  may  be  called  the  tow-rope  resistance  of  the  two  cruisers  is 
about  the  same.  No  doubt  the  defect  of  the  Hyacinth  lies  in  the  way  in 
which  her  power  is  applied,  that  is  to  say.  in  her  machinery.  The  per- 
formance of  the  Minerva  was  quite  uneventful.  The  only  defect  mani- 
fested was  the  breakage  of  the  holt  of  an  eccentric  strap,  and  the  conse- 
quent bending  of  one  of  the  straps.  The  defect  was  made  good  with 
spare  gear  in  two  hours.  The  ship  was  quite  ready  to  start  again  on 
her  homeward  run  the  momtnt  her  bunkers  were  filled. 

"Leaving  the  Minen-a  for  a  moment,  we  turn  to  the  Hyacinth,  Dur- 
ing the  first  hours  of  the  run  out  all  went  well.  Then  the  loss  of  water 
began.  The  evap'jrators  can  supply  between  six  and  seven  tons  of  dis- 
tilled water  per  hour:  but  this  was  insufficient  to  make  up  the  loss.  A 
very  curio:j5  feature  of  this  loss  is  that  it  was  found  impossible  to  trace 
it  to  its  source.  The  connections  and  pipes  seemed  tight,  water  did  not 
run  into  the  furnaces,  nor  was  it  found  in  the  bilges.  The  loss  was  not 
due  to  priming,  of  course,  because  the  water  would  have  reappeared  in 
the  hot  welt.  The  only  explanation  is  that  a  multitude  of  very  small 
leaks  are  equal  in  effect  to  one  or  two  large  leaks,  and  that  the  water 
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was  evaporated  and  went  up  the  chimneys.  A  most  careful  overfaaul 
took  place  at  Gibraltar,  and  there  everything  was  tested  by  the  hydraulic 
pump.  Not  satisfied  with  this,  the  ship  was  taken  out  of  harbor  and 
run  for  twelve  hours  to  make  certain  tiiat  every  joint  was  tight.  This 
being  done,  she  returned  to  harbor;  fires  were  drawn  and  the  boilers 
cooled  down. 

"  We  now  come  to  the  run  home.  The  statement  that  within  less 
than  two  hours  from  the  receipt  c^  the  signal  to  light  up,  the  Minerva 
was  at  full  speed  may  ^pear  incredible.  It  is,  however,  perfectly  true. 
No  wonder  will  be  felt  that  the  Hyacinth  with  water-tube  boilers  should 
get  steam  quickly,  but  the  performance  of  the  Minerva  comes  as  a 
surprise.  It  was  not  a  case  of  banked  fires.  While  in  harbor  one  boiler 
out  of  the  eight  was  under  steam  to  supply  electric  light,  etc.  On  the 
day  before  the  return  voyage  began  both  ships  were  moved  into  the 
outer  harbor,  or  roadstead;  and  as  there  was  some  wind,  the  pilot  refused 
to  move  the  Minerva  with  only  one  boiler  going.  Steam  was,  therefore, 
raised  in  two  other  boilers.  As  soon  as  the  vessel  was  moored  the  fires 
were  entirely  drawn,  the  steam  blown  down  through  the  condensers, 
the  smoke-box  doors  opened,  and  the  boilers  cooled  down  for  about 
twenty-four  hours.  When  the  order  to  light  up  came  one  boiler  was 
csLTvying  150  poimds;  in  two  boilers  the  temperature  of  the  water  was  at 
190  degrees  Fahrenheit;  in  the  five  remaining  boilers  it  was  90  degrees, 
that  being  the  temperature  of  the  stokehold — ^not  much  in  excess  of  the 
air  on  shore.  The  engines  were  still  warm.  Both  ships  started  the 
moment  the  engines  could  give  them  steerage  way.  It  is  no  matter  of 
wonder  that  the  Hyacinth  should  get  away  quickly,  but  the  fact  that  the 
Minerva  was  so  little  behind  cuts  the  ground  from  under  the  feet  of 
those  who  maintain  that  the  Scotch  boiler  is  too  slow  for  naval  purposes. 
The  draft  was  never  forced;  it  was  assisted  by  the  fans,  the  pressure  not 
exceeding  about  half  an  inch.  No  doubt  the  result  was  secured  by 
boiling  the  top  water,  the  bottom  water  remaining  comparatively  cold. 
If  the  hydrokineter  had  been  used  several  hours  would  have  been  lost. 
This  is  by  no  means  a  solitary  instance  of  what  can  be  done  in  an 
emergency.  The  boilers  were  in  no  way  injured.  On  the  nin  home 
they  were  properly  treated.  They  were  never  forced  beyond  their  legiti- 
mate power — 8400  indicated  horsepower — which  they  can  attain  with 
assisted  draft. 

"  As  to  the  Hyacinth,  we  are  told  that  some  anxiety  was  felt  about 
her  Belleville  boilers;  and  this  seems  to  have  been  justified  by  the  de- 
plorable accident  to  which  we  have  referred.  We  have  said  that  the 
performance  of  the  two  ships  is  opposed  to  the  theory  that  the  high 
pressures  recently  adopted  by  the  Admiralty  are  economical.  The  Hya- 
cinth has  four-cylinder  triple-expansion  engines,  the  cylinders  being  26 
inch,  42  inch,  48  inch  and  48  inch,  with  30  inch  stroke,  maximum  revolu- 
tions 180.  It  is  officially  admitted  that  the  engines  of  the  Minerva  are 
more  economical,  although  it  is  claimed  that  the  boilers  of  the  Hyacinth 
evaporate  about  9  per  cent  more  water  per  pound  of  coal.  So  far  as 
can  be  said,  in  the  total  absence  of  official  figures,  it  appears  that  the 
Minerva  burns  less  coal  per  mile,  other  things  being  equal,  than  the 
Hyacinth.  The  engine  friction  of  the  latter,  because  of  the  short  stroke, 
high  speed,  and  high  pressure — 250  pounds — must  be  greater  than  that 
of  the  Minerva's  machinery.  The  coal  burned  for  all  purposes,  ex- 
pressed in  terms  of  indicated  horsepower,  was  as  nearly  as  possible  the 
same  for  both  ships,  just  under  2  pounds. 


PROFESSIONAL   NOTES. 


791 


"  The  history  of  the  tria(  is,  as  we  have  said,  typical.  We  have  the 
steady  oR.  Scotch  boilers,  fairly  used,  and  doing  their  duty  perfectly  in 
the  one  vessel,  and  in  the  other  we  have  the  Belleville  boiler  doing  as 
it  would  seem  it  always  does  when  pressed.  The  ship  coujd  hardly  reach 
Gibraltar  at  seven-tenths  oi  her  full  power,  the  old  trouble,  leakage, 
driving  her  into  port;  and  be  it  reniembered  that  the  Hyacinth  is  com- 
paratively a  new  vessel — 1898 — that  her  machinery  has  been  in  charge 
for  many  weeks  of  Mr  Gaudin,  and  that  nothing  was  left  undone  to 
make  her  a  success.  The  Minerva,  on  the  other  hand,  working  up  to  a 
higher  fraction  of  her  full  power,  gave  no  trouble  whatever,  and  beat  the 
Hyacinth  in  speed. 

"  A  statement  appears  in  the  pages  of  a  contemporary,  to  the  effect 
that  when  it  was  found  that  the  Hyacinth  was  being  outpaced  by  the 
Minerva,  her  Belleville  boilers  were  forced  up  to  lo^coo  horsepower,  vet 
the  ship  went  no  faster  through  the  water:  *  The  Hyacinth  is  much  more 
powerfully  armed  than  the  Minerva,  but  her  2000  additional  horsepower 
gives  her  no  appreciable  advantage.  The  trial  has  demonstrated  that 
the  reported  speed  of  the  Hyacinth  class  is  fictitious,  for.  owinj?  to  causes 
which  cannot  here  bq  inquired  into,  it  is  now  known  that  any  effort  to 
attain  more  than  9000  horsepower  is  labor  and  fuel  wasted.  Thus  at 
7000  indicated  horsepower  the  speed  of  the  Hyacinth  was  I7,g;  at  Qk^joo 
it  was  tg  knots;  and  at  10,000  indicated  horsepower  it  was  still  19  knots.' 
This  is  only  partialty  true.  The  particular  result  named  seems  to  have 
been  due  to  the  state  of  the  weather,  and  to  no  other  cause.  Both  ships 
are  affected  by  rolling  and  to  an  extent  which  deserves  investigation. 
One  type  of  roll  appears  to  have  a  greater  effect  in  reducing  speed  than 
any  other;  why,  no  one,  so  far,  seems  able  to  explain. 

"  The  result  of  the  whole  trial  is  precisely  agreeable  to  our  forecast. 
It  has  added  nothing  very  new  to  the  existing  stock  of  knowledge.  The 
Minerva  s  machinery  behaved  just  as  it  has  always  done.  Her  Scotch 
boilers  maintained  their  reputation,  and  sUiwed  once  more  by  how  little 
the  Scotch  boiler  failed  a  few  years  ago,  and  then  only  as  the  result  of 
bad  design  and  improper  management.  The  Belleville  boilers  of  the 
Hyacinth -again  did  just  what  was  to  be  expected.  It  will  be  remembered 
that  we  said  that  the  only  novelty  to  be  anticipated  in  their  performance 
would  be  that  they  had  gone  to  Gibraltar  and  come  back  without  a 
breakdown.  This  novel  experience  was  not  provided.  We  venture  to 
think  that  in  the  light  of  the  results  of  this  trial  the  admiralty  may  feel 
thoroughly  justified  in  proceeding  to  fit  the  ships  of  the  navy  with  prop- 
erly designed  cylindrical  boilers,  until  such  time,  say  five  years  hence, 
as  they  have  reason  to  believe  that  a  really  satisfactory  water-tube  boiler 
is  available." 

In  the  Engiri^er  of  August  30,  the  following  appears: 

"  We  publish  this  week  the  major  portion  of  the  text  of  the  parlia- 
mentary paper  '  Return  of  the  Particulars  of  the  recent  Sea-trials  of  the 
Minerva  and  the  Hyacinth,'  ordered  by  the  House  of  Commons  to  be 
printed  on  the  7th  of  August.  This  report,  it  will  be  seen,  supplies  little 
information  in  addition  to  that  which  was  given  in  The  Engineer,  and 
in  its  pages  only,  on  July  26ih.  We  have  the  facts  and  circumstances 
of  the  run  out  to  Gibraltar  an13  home  given  in  detail.  They  will  be  or 
will  not  be  found  instructive  according  to  the  way  in  which  they  are 
used.  If,  for  example,  the  Admiralty  refuses  to  draw  deductions  which 
we  think  palpable,  ll^en  there  is  no  instruction  for  the  Board  in  the 


report.    For  those  who.  like  oarsclres,  take  it  as  s 
simple  facts,  it  witt  be  at  ODCe  interesliiig'  and  useful,  is 
will  he1|)  us  to  arrive  at  some  de&nite  coodssMMts 
the  Nivy,  or  will  confirm  the  accuracj  of  the 
ottrseTves  drawn. 

"  In  the  first  place,  we  learn  that  tlie  principal  *Tgtuatat 
been  used  a^mst  the  retention  of  the  Scotch   boiler  in  ■! 
has  no  real  foundation.    It  is  not  tme.     It  has  always  beoi 
that  steam  coold  not  be  raised  to  the  woricin^  pressore  ta 
boiler  with  safety  in  less  than  aboiit  six  hours,  whereas  it 
importance  that  steam  should  be  available   in   less  than  an 
statements  made  on  this  subject  have  been  tacitly  accepted  as  i 
outside  public     We  do  not  except  engineers;  least  of  all  do 
ourselves.    In  the  mercantile  marine  it  is  always  the  practici 
steam  as  slowly  as  possible,  fix  hours  being  regarded  as  a  mul 
for  the  operation.    The  idea  is  that,  working  in  th<s  way.  the 
spared  injurious   stresses  by^  being  gradually  heated   up.     I« 
ships  there  is  no  reason  for  buny,  and  the  experiinent  of 
steam  as  fast  as  possible  does  not  appear  to  have  been  tried  a 
tried,  the  results  have  not  been  made  public.     There  has   bo 
ignorance  on  the  subject.     In  any  case,  the  Admiralty  hare 
not  tried  the  experiment,  although  it  was  one  of  the  most  inteti 
could  be  carried  out.    The  water-tuhe  boiler  possessed,  it  wi 
the  transcendent  merit  that  steam  could  be  got  up  in  it  in  | 
fifth   of  the  time    possible   with   the   Scotch    boiler.     The    trs 
Minerva  and  the   Hyacinth  have  settled  this  qaestron  at  all  ( 
ever.    It  will  no  longer  be  possible  to  defend  or  advocate  the  i 
boiler  on  this  ground.    We  have  already  said  that  there  wa.s 
difference  in  the  time  spent  in  raising  steam  in  the  two  ships, 
now  the  precise  figures  before  us.     At  4,27  P<  m-  on  the  17th  I 
ships  received  simultaneously  the  order  to  light  up  and  start 
mouth  as  soon  as  possible.    The  Hyacinth  had  two  boilers  oni 
and  her  engines  had  been  wanned  up.     At  5.20  p.  m.,  that  15 
fifty-three  minutes  after  receiving  the  signal,  she  was   steamifl 
indicated  horse-power.    The  Minerva  had  one  boiler  alight  00 
at  4.27  p.   m.     Her  tngincs  had  been   warmed   up.     We  h«i 
given   the   temperature    of   the    water    in   her    boilers.     At    5.! 
that  is  to  say,  in  four  minutes  less  time  than  the   Hyacinth, 
steaming  at  full  speed  also,  and  we  learn  that  her  boilers,    nH 
seen    a    good   deal    of   service,    were    not    one   penny    the    wd 
idea  that  steam  could  not  be  raised  quickly  in  Scotch  boiler^ 
ing  more  than  a  bogey,  a  thing  to  frighten  engineers   with— « 
nest   in    short.     No   mention    is   ever   made   of   the   circumsti 
large  engines  cannot  he  warmed  up  in  less  than  two  honr^ 
period  must  always  be  available  (or  getting  up  steam,  no  maJ 
boiler  is  used,  and  it  is  ample  for  the  Scotch  boiler,  at  all   I 
emergencies.     Again,  we   find  that  the   Hyacinth  is   far   from   I 
economical  a  ship  as  the  Minerva.    It  is  not  necessary  to  reft 
consumption  of  coal  per  horse-power  per  hour.     We  have  the  1 
instructive  case  of  two  ships  very  similar  in  dimensions,  making 
voyage  at  much  the  same  speed.    The  Hyacinth  burned  550 
Minerva  4SD  tons.    The  Hyacinth's  engines  developed,  it  h  tt 
1000  horse-power  more  than  those  of  the  Minerva;  but  for  somi 
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unexplained  they  did  not  propel  the  ship  any  faster.  Admiral  May,  the 
Controller  of  the  Navy,  says,  '  The  extra  horse-power  must  have  been 
absorbed  either  in  the  engines,  or  on  che  main  shaft  bearings,  or  in  tht 
hull,  ft  is  possible  that  the  shape  of  the  hull  may  have  had  something 
to  say  in  the  matter,  but  former  trials  do  not  bear  this  out'  The  experi- 
ments carried  out  by  the  Boiler  Committee,  before  the  ships  went  to 
Gibraltar,  gave  resuJts  showing  that  while  the  Belleville  boilers,  with 
feed  heaters  were  rather  more  economical  than  those  of  the  Minerva, 
that  the  en^nes  of  the  latter  required  less  steam  per  horsepower  per 
hour.  It  is  well  to  bear  in  mind  that  not  the  Belleville  boilers  alone,  but 
the  whole  engineering  policy  of  the  Admiralty  is  being  tried.  It  has  to 
be  decided  whether  250  lb.  working  pressure  is  really  better  than  150  lb, 
This  question  is  scarcely  less  important  than  the  comparative  merits  and 
demerits  of  different  types  of  boilers.  Nothing  is  easier  than  being  led 
astray  concerning  the  true  nature  of  the  points  to  be  settled.  Thus  it 
may  be  claimed  that  the  Belleville  boiler  is  lighter  than  the  Scotch  boiler, 
but  the  advantage,  such  as  it  is.  can  be  lost  if  the  necessary  evaporators 
required  to  make  up  the  waste  of  water  are  %'ery  large,  and  therefore 
very  heavy,  We  must  take  into  consideration  not  so  much  the  weights 
of  different  items,  as  the  total  weight  of  all  the  appliances,  coal,  and 
water,  required  to  convey  the  ship  from  one  port  to  another  port  at 
useful  speeds.  So  far  we  have  failed  to  find  that  the  Belleville  boiler  and 
high-pressure  steam  give  results  in  any  shape  or  way,  and  tefted  by  any 
legitimate  method  of  using  figures,  which  are  better  than  those  obiained 
from  the  Scotch  boiler  and  the  more  moderate  steam  pressures  hitherto 
in  vogue;  and  the  tests  of  the  Miner%'a  and  Hyacinth  only  confinn  the 
soundness  of  the  belief  that  there  is  not  one  point  or  feature  in  wtiich 
the  new  system  ts  not  inferior  to  the  old. 

"That  portion  of  the  report  which  deals  with  the  condition  of  the 
boilers  when  examined  at  Portsmouth  will  be  read  with  interest.  It 
seems  that  a  large  number  of  tubes  in  the  boilers  of  the  Hyacinth  were 
bent.  The  boiler  known  as  *  No,  Jo '  had  fared  very  badly,  the  fusible 
plugs  were  melted  out,  nine  lubes  were  bulged,  one  was  burst,  with  ati 
opening  Sin.  by  3in.  The  boilers  required,  as  we  stated  in  our  former 
article,  an  enormous  quantity  of  water  to  make  up  feed.  Drinking  water, 
besides  the  legitimate  store  of  fresh  water,  was  used,  and  this  with 
evaporators  working  as  hard  as  they  could  be  driven.  The  puzzle  is 
what  became  of  the  water.  The  Committee  have  no  explanation  to  offer. 
The  engineers  of  the  dockyard  have  fonnd  nothing  but  a  number  of 
'  slight  *  leaks.  How  these  can  account  for  some  fifty  or  sixty  tons  of 
water  per  day  is  more  than  anyone  seems  disposed  to  say.  The  latest 
information  available  is  to  the  effect  that  the  Admiralty  have  asked 
Messrs.  Delauney,  Belleville  and  Co..  of  Paris,  the  patentees  of  the  Belle- 
vilJe  boilers,  to  send  over  two  representatives  to  assist  in  making  a  iurvey 
of  the  Belleville  boilers  of  the  cruiser  Hyacinth,  and  to  suggest  a  remedy 
for  preventing  the  excessive  loss  of  lecd-water.  If  the  water  finds  its 
way  into  the  furnaces,  its  evaporation  represents  a  dead  loss  of  fuel,  to 
say  nothing  of  other  e%Hls  entailed.  The  boilers  of  the  Minerva  gave  no 
trouble  whatever  up  to  the  last  few  hours,  and  then  the  draught  became 
bad  because  of  the  formation  of  '  birds'  nests,'  as  the  curious  rings 
of  solidified  coke  formed  round  the  tube  ends  arc  called.  A!r.  Yarrow. 
plagued  with  these  rings  years  ago  in  the  days  of  locomotive  torpedo- 
boat  twilers,  carried  out  experiments  which  proved  that  the  formation  of 
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these  rings  is  due  to  the  presence  of  a  small  percentage  of  iron  in  th( 
cool.  It  is  not  often  met  with  in  Scotch  boilers  unless  they  are  presses 
pretty  hard.  Very  little  importance  need  be  attached  to  this  birds'  nest 
ing.  Under  ordinary  circumstances  the  tubes  would  have  been  swep 
in  the  usual  Way,  and  the  nests  broken  off.  At  the  worst  they  involve( 
nothing  more  serious  than  cooling  the  boilers  enough  to  let  men  pas: 
into  the  back  uptake  and  sweep  them  off  with  a  wire  bmsh.  They  are 
as  we  have  said,  due  to  impurities  in  the  coal;  and  something  of  ver^ 
much  the  same  kind  takes  place  in  water-tube  boilers,  ridges  of  cok( 
forming  alo^g  the  tubes,  and  choking  the  air  spaces.  Finally,  we  ma] 
say  that  the|  report  contains  several  tables,  mostly  of  very  small  value 
which  we  hwrt  not  deemed  it  necessary  to  reproduce." 

The  Engineer  continues  the  remarks  about  the  trials  in  the  issue  o 
September  6  as  follows: 

"  We  commented  last  week  on  the  experiments  which  have  been  mad< 
with  the  tvto  cruisers  Minerva  and  Hyacinth;  so  have  several  of  oui 
contemporaries.  We  find  it  expedient,  therefore,  to  say  a  few  word 
more  about  these  vessels,  and  the  lessons  to  be  drawn  from  their  per 
formance.  ;Some  confusion  of  utterance  is  evident;  some  lack  of  appre 
ciation  of  the  facts,  and  the  bearing  and  teaching  of  the  facts;  a  tendenc: 
to  exalt  the  value  of  those  points  which  tell  in  favour  of  the  Admiralty 
and  a  desire  to  understate  those  which  tell  against  its  policy.  It  i 
necessary  tmder  these  conditions  to  set  the  facts  in  their  true  light 
neither  exalting  nor  depreciating  their  significance.  In  the  first  place 
it  is  essendal  that  the  word  '  if '  should  be  eliminated.  '  If '  this  hac 
not  happened  then  the  result  would  have  been  different.  '  If '  this,  thai 
or  the  other  had  occurred  then  right  would  have  been  wrong,  and  wroni 
right,  and  so  on.  All  this  may  be  useful,  and  no  doubt  is  useful  in  it 
proper  place;  but  the  word  '  if  *  is  certainly  not  in  its  proper  place  when  i 
is  used  to  obscure  issues,  or  lead  up  to  erroneous  deductions.  A\ 
example  of  the  misuse  of  the  little  word  is  found  in  the  argument  tha 
possibly  '  if '  the  Belleville  boilers  of  the  Hyacinth  had  been  built  by 
French  firm  the  workmanship  would  have  been  so  much  better  than  it  i 
assumed  to  be,  that  no  leakage  would  have  taken  place.  Again,  it  i 
more  than  hinted,  of  course.  '  if '  an  English  firm  chose  they  could  tun 
out  as  good  work  as  any  French  firm.  The  implication  here  is  wors 
than  the  original  suggestion. 

"  Let  us,  leaving  these  things,  come  down  to  hard  facts  as  set  forth  ii 
the  official  documents.  We  have  two  ships,  very  much  alike  as  far  a 
the  hulls,  weight  of  armament,  and  dimensions  are  concerned.  Th. 
machinery  of  the  Minerva  represents  probably  the  best  that  could  b 
done  under  the  old  system;  that  is  to  say,  with  Scotch  boilers,  triple 
expansion  engines,  and  155  lb.  pressure.  The  ship  has  seen  a  good  dea 
of  service,  and  her  boilers  are  no  longer  new.  The  Hyacinth  is.  on  th( 
other  hand,  the  embodiment  of  the  latest  system  of  naval  propulsion- 
she  has  short-stroke,  high-speed  engines,  Belleville  boilers,  and  250  lb 
pressure.  To  talk  about  'if  is  simply  disingenuous  in  connection  witl 
these  two  cruisers.  We  have  nothing  to  do  with  the  '  might  have  been. 
So  far  as  they  go  they  are  the  embodiments  of  two  different  systems  o 
marine  propulsion.  These  two  systems  could  not  possibly  be  tried  mon 
fairly.  We  cannot  even  think  of  conditions  that  would  be  more  likely  t< 
give  an  instructive  result  from  experiment.  The  new  system  has  faile< 
as  compared  with  the  old  system.    We  are  told,  by  way  of  excuse,  tha 
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*if'  there  had  been  rocwe  experience  with  the  new  system  the  results 
would  have  been  different.  There  is  no  evidence  whatever  tliat  any 
amount  of  experience  could  have  modified  the  results.  With  lo.ooo 
indicated  horsepower  the  Hyacinth  cannot  steam  as  fast  as  the  Minerva 
with  the  same  displacement  working  at  8400  indicated  horsepower.  It  is 
suggested  by  the  Admiralty  that  the  frictional  resistance  of  the  high-speed 
high-pressure  machinery  is  so  much  greater  than  that  of  the  Minerva's 
low-pressure  low-speed — by  comparison — machinery  that  the  loss  is  ex- 
plained. The  hypothesis  seems  to  be  in  accordance  with  the  facts.  The 
only  result  of  further  txpericncc,  pushed  to  its  logical  conclusion,  would 
be  a  reversion  to  the  older  type  of  boilers  and  engines  (or  the  Hyacinth. 
For  the  last  six  years  we  have  continually  been  told  the  same  story — 
'  There  are  difficulties.  If  we  had  more  experience,  they  would  be  sur- 
mounted.* We  shall  hear  the  same  story,  we  think,  for  another  decade. 
The  most  sanguine  believer  in  the  fitness  of  Belleville  boilers,  and  high- 
speed engines,  and  great  pressures  for  cruisers,  must  have  been  shocked 
by  the  results  of  the  Gibraltar  run.  It  is  quite  impo.  sibk  to  assert  with 
any  expectation  of  being  believed  by  competent  at  thorities,  that  the 
Hyacinth  is  an  improvement  on  the  Minerva.  In  saying  this,  it  must  be 
very  clearly  understood  that  we  do  not  assert  that  because  the  Belleville 
boiler  has  not  been  a  success,  all  water-tube  boilers  must  be  failures.  Wc 
do  assert  that  the  trial  of  the  Minerva  and  the  Hyacinth  tell  us  nothing, 
supply  Bo  information  whatever  on  this  point.  Because  in  this  experi- 
ment Belleville  boilers  have  been  badty  beattn,  we  must  go  on  to  argue 
that  no  other  form  of  water-tube  boiler  could  have  succeeded.  About 
this  question — a  very  important  question,  no  doubt — the  runs  to  and  from 
Gibraltar  are  absolutely  silent.  It  seems  absurd  to  insist  on  this  limita- 
tion, but  it  is  necessary. 

"  It  is  not  to  be  disputed  that  the  boilers  of  the  Hyacinth  could  not 
be  kept  supplied  with  water,  and  that  they  suffered  from  the  work  they 
had  to  do.  But,  it  is  argued,  the  cylindnral  boilers  were  just  as  bad. 
The  Admiralty  ferrules  were  much  worn,  and  the  rctarders  were  wasted 
somewhat  at  combustion  chamber  ends.  The  brickwork  also  had  suf- 
fered. It  ta  not  necessary  to  say  more  than  we  said  last  week  about  the 
boilers  of  the  Hyacinth.  We  have  already  explained  that  the  bird- 
nesting,  of  which  so  much  has  been  made,  is  due  to  the  presence  of  a 
little  iron  in  the  coal.  The  rings  are  quite  easily  removed.  A  stout  wire 
tube  brush  driven  in  from  the  front  end  wjtl  knock  them  ofT.  No  trouble 
is  experienced  with  them  in  fast  Atlantic  service,  nor  is  there  any  really 
to  be  feared  from  them  in  the  Navy.  That  the  Admiralty  ferrules  were 
wajttcd  is  quite  likely.  They  have  probably  seen  a  great  deal  of  service. 
The  retardcrs  are  neither  more  nor  less  than  pieces  of  hoop  iron  twisted 
into  a  spiral  and  put  one  into  each  tube.  The  cost  of  each  i.s  a  Tew  pence. 
No  intelligent  enprineer  who  understands  boilers  can  be  misled  for  a 
single  instant  as  to  the  true  meaning  of  the  reports  on  the  condition  of 
the  boilers  of  the  two  ships  which  were  published  in  our  last  impression. 
The  result  of  the  whole  trial  is  the  lesson  that  the  Hyacinth  is  quite 
incapable  of  steaming  at  much  over  6000  indicated  horsepower  for  more 
than  150  hours,  owing  to  the  waste  of  water,  and  apparently  the  bending 
and  bulging  and  splitting  of  tabes.  The  Minerva,  on  the  other  hand, 
could  stearo  at  that  power  until  all  her  coals  were  gone,  and  would  be 
ready  to  run  again  for  a  iimilar  period  as  stwn  as  her  bunkers  were 
refilled,  no  repairs  of  any  kind  being  needed  that  could  not  be  carried 
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out  in  two  or  three  hours;  while,  if  put  to  it,  she  could  steam  for  I20( 
miles  or  so  at  8700  indicated  horsepower.  These  are  plain  statement: 
of  incontrovertible  fact  which  tell  their  own  story. 

"  Before  the  Hyacinth  and  the  Minerva  ran  to  Gribraltar,  a  series  o: 
experiments  were  carried  out  by  the  Committee  to  test  coal  consump- 
tion. The  results  are  given  in  a  table  in  the  report.  This  table  we  hav( 
not  reproduced  because  the  figures  are  in  various  ways  involved  an<3 
confusing.  Wise  men  try  one  thing  at  a  time,  if  they  can.  Either  the 
Committee  is  not  composed  of  wise  men,  or  they  could  not.  Thus  wc 
have  the' Hyacinth  working  with  closed  exhaust  and  low-pressure  jackets, 
and  with  open  exhaust  and  '  with  jackets,'  compared  with  the  Minerva 
working  with  open  exhaust  and  jackets.  It  may,  perhaps,  be  well  to 
explain  what  the  words  '  closed  exhaust '  mean.  Nearly  all  the  auxiliary 
engines  in  men-of-war  are  non-compound,  and  are  very  wasteful  when 
worked  with  high-pressure  steam.  When  the  main  engines  are  working 
at  250  lb.  a  reducing  valve  lets  down  the  pressure  for  the  auxiliaries  to 
150  lb.,  but  they  are,  of  course,  still  wasteful.  The  closed  exhaust  is  by 
way  of  compounding  them.  They  all  exhaust  into  a  closed  system  loaded 
to  about  28  lb.  per  square  inch.  The  exhaust  steam  is  thence  led  into  the 
evaporators,  the  low-pressure  receiver  of  the  main  engines,  or  the  auxil- 
iary condensers.  If  a  little  make-up  feed-water  is  required,  then,  instead 
of  live  steam  being  put  into  the  evaporators,  the  auxiliary  exhaust  is 
used.  Of  course,  this  cannot  be  done  when  the  full-power  of  the  evap- 
orator is  required,  for  then  full  pressure  must  be  used.  The  Minerva  is 
not  fitted  with  closed  exhaust.  The  figures  given  in  the  table  are  so 
mixed  that  nothing  of  moment  can  be  made  of  them.  We  do  not  know 
whether  the  consumption  of  fuel  is  for  all  the  auxiliary  machinery,  as  well 
as  for  the  main  engines,  or  not.  We  cannot  tell  from  the  tables  whether 
the  water  lost  is  credited  as  though  evaporated  in  the  boilers  or  not. 
We  are  told  that  the  Minerva  used  .484  lb.  of  water  per  horse  per  hour 
for  jackets  and  make-up  feed,  and  that  of  this  0.2  lb.  went  for  feed  and 
0.284  lb.  for  the  jacket;  but  this  is  so  small  a  jacket  condensation  that 
there  must  either  be  some  errors  in  the  figures  or  else  the  jacket  i- 
nearly  useless.  No  doubt  valuable  data  exist  concerning  these  experi- 
ments; but  before  they  can  be  used  to  any  good  purpose  they  must  b€ 
rc-cast  in  a  form  different  from  that  of  the  table  appended  to  the  report.' 

The  following  is  the  statement  of  the  President  of  the  Boiler  Com- 
mittee, griving  the  events  of  the  two  runs: 

"  Representatives  of  the  Boiler  Committee,  consisting  of  the  President 
three  members,  and  the  joint  secretaries,  embarked  in  H.  M.  S.  Hyacinth 
and  Minerva  at  Devonport,  about  2  p.  m.  on  July  6.  The  ships  sailed  a' 
about  3  p.  m.  on  that  day,  and  started  working  up  to  7000  horsepower 
It  was  intended  that  the  ships  should  m^^intain  7000  horsepower  till  a] 
the  coal,  except  that  in  the  reserve  bunkers  (82  tons),  was  exhausted 
By  3.45  p.  m.  the  revolutions  in  the  Hyacinth  were  152  per  minute  anc 
the  horsepower  6994,  and  the  trial  was  considered  to  have  started  fron 
that  time.  The  Minerva's  trial  commenced  at  4  p.  m.  The  Minerva  soor 
showed  that  she  was  the  faster  ship,  and  steadily  drew  away  from  th< 
Hyacinth.  By  midnight  on  the  7th  the  Minerva  was  about  45/2  mile^ 
ahead. 

"  When  passing  through  the  Straits  of  Gibraltar,  early  in  the  morning 
of  the  9th  inst.,  a  fog  was  encountered;  the  Minerva  eased  down  for  5; 
minutes,  while  the  Hyacinth  had  to  ease  down  for  two  hours.  On  run 
ning  out  of  the  fog  both  ships  again  worked  at  7000  horsepower. 
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At  4-30  p.  m.  on  July  lo,  a  bolt  of  the  ahead  eccentric  strap  of  the 
rboard  intermediate  engine  of  the  Minerva  broke,  and  the  starboard 

igines  had  to  be  stopped;  the  port  engines  cotitinued  running.  The 
strap  was  found  to  be  damaged,  and  had  to  be  replaced  by  the  spare  one. 
This  work  was  carried  out  in  about  two  hours,  and  at  6.4O  the  starboard 
engines  started  working  again,  and  were  worked  up  to  the  required 
power. 

"  It  had  been  arranged  that  the  water  in  the  reserve  tanks  of  both  ships 
should  be  used  as  the  only  make-up  feed-water  until  it  was  reduced  to 
20  tons,  in  order  that  the  amount  of  make-up  feed  used  per  day  might 
be  accurately  determined.  When  the  reserve  had  been  reduced  to  20 
tons,  this  water  was  to  be  kept  intact  in  the  tanks  ready  for  use  in  case 
of  emergency,  and  all  make-up  required  was  to  be  obtained  from  the 
evaporators. 

"  Special  reserve  tanks  had  been  fitted  in  the  Hyacinth  to  hold  about 
100  tons;  this,  added  to  the  original  reserve  tank  stowage,  gave  a  total 
reserve  tank  stowage  of  about  140  tons.  The  total  reserve  stowage  of 
the  Minerva  was  about  170  tons. 

"  When  the  amount  was  reduced  to  35  tons  in  the  Hyacinth,  the  staflf 
engineer  asked  to  be  allowed  to  start  the  evaporators  on  account  of  the 
difHcuUy  of  getting  the  water  out  of  the  tanks  by  the  special  pump  fitted 
for  these  trials.  Two  Weir's  evaporators  working  with  exhaust  steam 
were  started  at  5.J0  a,  m.  on  the  9th,  and  the  two  Normandy's  during 
the  afternoon  of  the  loth. 

"  At  I. IS  3.  m,  on  the  nth  of  July,  the  staff  engineer  of  the  Hyacinth 
reported  the  engines  would  have  to  be  eased  on  account  of  the  large 
loss  of  water,  and  the  trial  was  abandoned  from  i  a.  m.  All  the  evapor- 
ators were  working  at  this  time,  and  in  addition  to  the  water  from  the 
reserve  tanks,  25  tons  of  drinking  water  had  been  used  for  boiler  make- 
up. The  Hyacinth  returned  to  Gibraltar  at  slow  speed,  arriving  there 
on  the  evening  of  the  ilth. 

"The  Miner\'a  continued  steaming  at  7000  horsepower  till  II  p.  m. 
on  the  I2th,  at  which  time  there  were  still  jg  tons  of  coal  in  the  bunkers, 
not  including  the  reserve,  and  20  tons  of  water  remained  in  the  reserve 
tanks. 

"  The  average  horsepower  of  the  Hyacinth  was  7047  for  103,^5  hours, 
with  a  coal  consumption  of  (.97  pounds,  and  the  distance  run  was  about 
1810  miles  at  an  average  speed  of  17.6  knots;  the  Minerva's  horsepower 
was  7007  for  147  hours,  with  a  coal  consumption  of  2.06  pounds,  and  the 
distance  run  was  about  2640  miles,  at  an  average  speed  of  17.96  knots. 

"  On  the  night  of  the  loth  of  July,  flaming  occurred  at  the  after  funnel 
of  the  Hyacinth,  but  no  flaming  is  reported  from  the  Minerva,  On 
the  examination  of  the  Minerva's  boilers  after  arrival  at  Gibraltar,  it  was 
found  that  the  openings  in  the  Admiralty  ferrules  were  seriously  choked, 
the  Mzc  of  the  openings,  m  some  cases,  being  reduced  to  about  one-third 
the  original. 

"The  boilers  and  engines  in  both  ships  worked  well  on  the  way  out, 
with  the  exception  of  the  eccentric  strap  bolt  of  the  Minerva,  and  a 
number  of  leaks  which  developed  in  connection  with  the  boilers  of  the 
Hyacinth:  these  latter  appeared  to  become  worse  after  the  engines  were 
suddenly  ca^ed  on  entering  the  fog  on  the  (jih,  on  which  occasion  the 
pressure  of  the  boilers  became  sufficiently  high  as  to  lift  the  safety  valves. 

'*  The  loss  of  water  in  the   Hyacinth  was  at  first  attributed  to  leaky 
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feed  suction  pipes,  but  during  the  stay  at  Gibraltar  these  pipes,  the  feec 
and  hot-well  tanks,  and  the  boilers  and  bwler  blow-outs,  were  water- 
pressure  tested,  and  no  leaks  beyond  those  already  known  to  exist  in  the 
boilers  were  discovered. 

"  As  no  serious  leaks  could  be  discovered  during  the  stay  at  Gibraltar, 
the  leaky  joints  in  the  Hyacinth's  boilers  were  reniad«  by  the  ship's  staff; 
and  on  Tuesday,  the  i6th,  the  ship  was  taken  out  for  a  run  at  about  7000 
horsepower,  to  test  the  amount  of  feed  water  being  lost.  This  was  found 
to  be  at  the  rate  of  about  55  tons  a  day,  from  the  records  of  a  six  hours' 
run;  after  being  under  way  three  hours,  the  engines  were  eased  by  order 
from  the  deck,  and  the  boiler  safety  valves  allowed  to  blow  off  freely, 
so  as  to  reproduce  the  circumstances  that  occurred  in  the  fog^  on  the 
9th  July.  The  rate  of  loss  of  water  was  calculated  from  a  steady  three- 
hours'  run  before  easing  and  a  steady  three-hours'  run  after  easing,  a 
fresh  start  being  made  after  easing  down,  and  the  water  lost  during  the 
period  the  safety  valves  were  allowed  to  blow  being  neglected.  On  re- 
turn, the  Hyacinth  anchored  in  the  bay  at  4.30  p.  m.,  and  all  fires  were 
drawn  except  those  in  two  boilers.  The  Minerva  steamed  from  the  Mole 
with  three  boilers  alight,  and  anchored  in  the  bay  at  about  the  same  time 
as  the  Hyacinth  anchored;  fires  were  drawn  from  two  boilers. 

"  Gibraltar  Dockyard  made  a  spare  eccentric  strap  for  the  Minerva, 
and  supplied  it  to  the  ship  on  the  morning  of  the  17th. 

"At  3.30  p.  m.  on  the  17th,  the  Committee  embarked;  at  this  time 
the  Hyacinth  had  two  boilers  alight  for  auxiliary  purposes,  and  the 
Minerva  one. 

"The  boilers  of  both  ships  had  been  thoroughly  cleaned  during  the 
stay  at  Gibraltar. 

"  Before  the  ships  began  the  homeward  run,  a  ccMnmunicaticHi  as  fol- 
lows was  handed  to  the  captain  of  each  ship: 

" '  On  the  responsibility  of  the  ship's  officers,  a  large  quantity  of  fresh 
water  for  boiler  make-up  has  been  taken  as  a  precautionary  measure  in 
the  double  bottoms  of  the  Hyacinth,  and  in  the  extra  reserve  tanks  of 
both  ships.  These  latter  tanks  were  fitted  specially  for  the  outward 
trials,  and  do  not  form  a  part  of  the  ship's  ordinary  fittings.  It  is  to  be 
understood  that,  except  the  amount  originally  allowed  to  each  ship 
(about  40  tons  in  the  ordinary  reserve  tanks),  this  is  to  be  used  in  cases 
of  emergency  only  during  the  homeward  run.  The  evaporators,  if  they 
have  not  been  in  use  before,  are  to  be  started  as  soon  as  the  40  tons 
mentioned  have  been  used  up,  and  then  the  make-up  required  is  to  be 
obtained  from  the  evaporators.  If  the  evaporators  are  unable  to  supply 
the  whole  of  the  make-up  required,  their  use  at  maximum  obtainable  out- 
put is  to  be  maintained,  while  the  remaining  water  used  may  be  taken 
from  the  reserve  tanks.' 

"  In  the  case  of  the  Minerva,  the  expenditure  of  the  40  tons  in  question 
was  not  exceeded,  but  the  Hyacinth  had  used  the  40  tons  by  5.15  a.  m. 
on  the  20th,  though  all  her  evaporators  had  been  working  practically  all 
the  time. 

"  At  the  conclusion  of  the  trial  it  was  reported  that  98  tons  of  water 
had  been  used  from  the  reserve  tanks  of  the  Hyacinth  as  make-up  feed, 
in  addition  to  that  made  by  the  evaporators. 

"  The  ships  were  informed  that  on  the  signal  being  made  at  an  un- 
known time  after  4  p.  m.  by  the  senior  officer  at  Gibraltar,  fires  were 
to  be  lighted  in  the  boilers  not  at  work,  and  the  ships  were  to  proceed 
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to  Portsmouth  as  fast  as  possible.    The  signal  was  actually  given  at  4,27 
p.  m, 

"  The  engines  of  both  ships  had  been  warmed  through  by  steam  from 
the  boilers  alight. 

"  At  4.30  p.  m.  the  Hyacinth's  engines  were  worked  slowly  in  accord- 
ance with  orders  from  the  deck,  steam  being  supplied  by  the  two  boilers 
which  were  alight.  At  4,52  the  after  group  of  boilers  were  connected  up. 
At  5.05  the  forward  group  and  at  5.09  the  middle  group  were  connected 
up,  the  steam  pressure  being  200  lb.  At  s.20  p.  m,  the  Hyacinth  was 
proceeding  at  150  revolutions  per  minute,  the  horse-power  being  nearly 
7000. 

At  4.30  p.  tn.  the  Minerva's  engines  were  worked  slowly  in  accordance 
with  orders  from  deck.  The  boilers  were  connected  at  the  following 
times: 

"  2nd»  4.5s;  3rd,  5.02;  4th,  5.07;  5th  and  6th,  5.10;  7th,  5.12;  Sth,  3.15. 

"The  engines  were  working  up  to  full  power  at  5.16  p.  m.,  but  had  to 
be  eased  several  time*  between  5.30  p.  m.  and  8  p.  tn.,  on  account  of 
eccentric  straps  warming  up. 

"  At  5.15  a.  m.  on  the  iSth  the  Hyacinth  was  about  six  miles  ahead  of 
tfie  Minerva;  hut,  both  ships  running  into  a  fog,  the  Minerva  ran  up  to 
the  Hyacinth,  and  at  9.30  a.  m.  on  the  i8th,  on  emerging  from  the  fog, 
the  ships  were  nearly  level,  the  Minerva  being  slightly  ahead.  Both 
ships  then  worked  up  to  the  maximum  power,  but  throughout  the  day 
the  Minerva  was  stated  to  have  gained  one-third  of  a  knot  an  hour  on 
the  Hyacinth.  At  7  p.  m.  another  fog  was  encountered,  and  the  ships 
went  slow  through  the  night,  keeping  close  to  each  other. 

"  At  g  a,  ra.  on  the  19th  they  were  again  level.  The  fog  having 
cleared,  both  ships  went  on  again,  and  during  the  day  the  Minerva 
gradually  drew  ahead,  and  was  stated  to  be  going  a  quarter  of  a  knot 
an  hour  faster  than  the  Hyacinth.  At  7  P-  m-  the  Hyacinth  again  eased, 
owing  to  fog,  and  went  slow  till  5  a.  m.  on  the  20th,  the  Miner^-a  being 
out  of  sight  ahead. 

"The  Hyacinth  then  steamed  at  over  9000  horsepower  till  6,10  p.  m. 
on  the  20{h.  when  the  fires  of  No.  10  boiler  were  drawn  on  account  of  a 
burst  tube;  one  man  was  slightly  injured  by  the  steam  and  hot  coal, 

"  At  9.50  p.  m.  the  trial  in  the  Hyacinth  finished,  the  ship  being  then 
off  St.  Catherine's,  and  she  arrived  at  Spithead  at  11.30  p.  m.  The  Min- 
erva had  passed  St.  Catherine's  at  8,ao  p.  m.,  and  anchored  at  Spithead 
at  9-45  P-  m. 

"  The  coa!  used  by  the  Hyacinth  on  the  way  home  was  stated  to  be 
550  tons;  by  the  Minerva.  451  tons. 

"  The  Hyacinth's  evaporators  were  all  in  use  practically  the  whole 
time,  but  »he  Minerva  used  hers  but  little. 

"  The  maximum  power  developed  by  the  Minerva  was  about  8700 
horsepower,  while  that  developed  by  the  Hyacinth  was  nearly  10.000 
for  at  least  two  hours,  during  which  time  the  Hyacinth  did  not  percep- 
tibly gain  on  the  Minerva.  The  Hyacinth's  average  power  when  running 
clear  of  fog  was  about  9400,  and  the  Minerva's  abo^t  8400  horsepower. 

"  From  the  results  of  the  outward  run  it  appears  that  the  radius  of 
action  of  each  of  these  vessels  at  70OO  horsepower,  as  far  as  the  coal 
is  concerned,  should  be,  roughly, 

Hyacinth,  ;S930  miles;  Mi«erva,  3000  miles. 
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"  No  difficulty  was  experienced  in  either  ship  at  any  part  of  the  o 
ward  or  homeward  runs  in  keeping  up  a  sufficient  supply  of  coal  to 
fires. 

CoMPTON  DoMViLE,  Vice-Admiral, 

July  26,  1901.  President  of  Boiler  Committee. 


COALING  SHIP. 

Coaling  British  Ships  at  Sea. — The  recently-introduced  arrangem 
for  coaling  from  a  collier  at  sea  did  not  prove  advantageous  during 
evolutions  of  the  combined  squadron  off  the  coast  of  Portugal.  1 
Royal  Sovereign  only  took  ten  tons  per  hour  in  calm  and  favora 
weather.  On  the  following  day  the  Empress  of  India  attempted  1 
operation  while  the  sea  was  somewhat  disturbed,  and  was  unable  to  t: 
any  fuel  from  the  vessel. — Army  Sr  Navy  Gazette. 


COAST  DEFENCE. 

United  States:  Shields  for  Guns:  Pneumatic  Guns. — The  pi 
ceedings  of  the  Board  of  Ordnance  and  Fortification  at  its  meeting 
June  6  have  just  been  approved  by  the  Secretary  of  War.  In  many  1 
spects  this  meeting  of  the  board  was  the  most  important  which  h 
occurred  for  many  years.  The  thickness  and  size  of  shields  for  rapid-£ 
and  coast-defense  guns  were  decided  upon;  it  was  unanimously  decid 
that  dynamite  guns  for  firing  high  explosives  were  unfitted  for  mode 
purposes,  and  the  plan  for  the  forthcoming  test  of  mortar  batteries 
Portland,  Me.,  was  approved.  For  6-pounder  and  is-pounder  rapi 
firing  guns  the  board  decided  that  the  shields  for  the  protection  of  t 
gunners  should  be  one  and  one-half  and  two  inches  thick,  respective 
THey  are  to  be  of  the  simplest  form  practicable  to  afford  the  necessa 
protection.  The  larger  guns  of  8,  10  and  12  inches  caliber,  mounted 
barbette,  are  to  be  provided  with  shields  of  a  thickness  not  exceedi: 
4J/2  inches.  The  shields  for  all  guns  shall  be  made  of  modern  fac 
hardened  armor,  and  shall  be  of  a  uniform  thickness  for  the  diflFere 
types.  In  order  to  determine  the  amount  of  protection  afforded,  the  b< 
method  of  securing  the  shield  to  the  mount,  and  distributing  the  effect 
the  impact  of  the  projectiles  on  the  manceuvering  of  the  gun  and  moui 
the  board  has  made  an  allotment  of  $8000  to  make  tests  with  regulati( 
shields  mounted  on  dunmies. 

The  board  unanimously  decided  that  dynamite  gun  batteries  are  obs 
lete  in  view  of  the  recent  developments  in  means  of  defense.  This  mea 
that  we  are  to  have  no  more  of  these  batteries  beyond  those  now  in  t 
service.  As  a  matter  of  fact,  the  dynamite  gfun  did  not  use  dynami 
for  firing  high  explosives,  but  wet  gun  cotton.  The  experience  of  pa 
years  has  distinctly  shown  that  batteries  of  this  kind  do  not  meet  i 
requirements  of  the  service.  The  Navy  has  had  the  like  experience  ai 
has  practically  abandoned  dynamite  guns. — Army  &  Navy  Journal,  Ju 
13. 
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CONSTRUCTION. 

Nora.— Under  tills  besd  will  appea,r  notea  on  DapigiL,  MaterlaiB,  Sbea.thJng',  ot<!. 

Jupiter  Steel. — Considerable  attenlion  has  recently  been  paid  to  ex- 
periments with  this  steel.  The  following  is  derived  from  an  article  in 
the  Scienlifk  American: 

"  The  tnatiut'acmre  is  carried  on  under  several  patents  granted  to 
Andres  G.  Lundin.  and  the  composition  of  the  steel,  the  method  of  the 
majiipulation  in  the  furnace,  the  special  materials  and  careful  work  in 
the  molding,  have  resulted  for  the  first  time  in  the  history  of  the  art 
in  the  production  of  a  cast  steel  which,  in  tests  carried  out  at  the  navy 
yard  at  Boston,  has  proved  to  possess  qualities  of  strength  and  ductility 
equal  to  those  of  forged  steel.  These  excellent  residts  are  obtained, 
moreover,  with  but  little  sacrifice  of  the  high  economy  which  distin- 
guishes ordinary  cast  steeL  Perhaps  the  best  evidence  of  its  remarkable 
qualities  is  found  in  the  fact  that  cold  chisels  and  hatchets,  cast  to  the 
finished  shape  in  this  steel,  will,  after  being  put  on  the  emery  wheel, 
perform  their  work  and  hold  their  edge  with  perfect  satisfaction ;  and  one 
of  the  most  striking  evidences  of  what  might  be  called  the  wrought-stecl 
qualities  of  this  cast-steel  product  is  the  fact  that  at  the  request  of  the 
writer  two  of  these  cast  chisels  were  placed  end  to  end  and  welded  with 
p«ffeclly  satisfactory  results. 

"The  stock  consists  of  a  large  variety  of  mild  steel  scraps  such  as 
boiler  plate  clippings,  borings  from  the  gun  shops,  the  scrap  from  sheet- 
steel  works,  old  crankshafts,  and,  indeed,  any  kind  of  steel  that  possesses 
the  necessary  composition  to  make  up  the  furnace  charge.  The  melting 
is  carried  on  in  a  large  furnace  house,  the  steel  for  the  smaller  castings 
being  melted  down  in  crucibles  and  the  metal  for  the  larger  castings 
being  melted  in  25-ton  Siemens'  open-hearth  furnaces.  The  preparation 
of  the  furnace  charge  and  the  introduction  of  the  various  ingredients 
during  the  furnace  treatment  is  carried  out  in  the  manner  and  propor- 
tions indicated  by  the  following  example,  which  will  serve  to  show  the 
proportions,  but  not,  of  course,  the  actual  amounts  which  are  treated  at 
any  one  time  in  the  furnaces,  the  latter  having,  as  wc  have  said,  a 
capacity  of  25  tons. 

"  A  hundred  pounds  of  steel  scrap  is  placed  in  a  crucible  in  the  fur- 
nace and  melted  to  a  boiling  point  of  about  4000  deg.  F.  When  the  boil- 
ing  point  has  been  reached,  from  1.5  to  2.5  pounds  of  ferrosiUcon,  con- 
taining t*  per  cent  silicon,  is  introduced  into  the  molten  metal.  As  soon 
as  the  ferrosilicon  has  melted,  2  to  8  ounces  of  ferromanganese,  contain- 
ing 80  per  cent  manganc^ie,  is  mixed  with  3  pounds  or  less  of  aluminum, 
and  this  mixture  is  introduced  into  the  molten  metal,  where  it  quickly 
melts.  After  the  resulting  composition  is  thoroughly  melted,  it  is  tapped 
into  ladles,  carried  to  the  various  flasks  and  poured  into  the  molds. 

''  In  tests  recently  carried  out  by  the  government  this  stec!  has  shown 
a  tensile  strength  of  67.300  pounds  to  the  square  inch,  and  an  elongation 
of  25  per  cent  in  8  inches,  while  in  the  bending  tests  a  one-inch-square 
bar  of  this  cast  steel  was  bent  cold  through  an  arc  0193.5  degrees  without 
fracture.  As  a  result  of  these  excellent  qualities,  Jupiter  steel  is  finding 
a  wonderfully  wide  range  of  usefulness  in  the  industrial  arts.  Thus,  the 
shipwork  which  is  being  done  for  the  government  and  private  ship- 
building firms  includes  the  rams  for  the  new  United  States  battleships 
Rhode  Island  and  New  Jersey,  each  of  which  castings  will  weigh  43  tons, 
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and  tKe  stem  frame,  keel,  and  sternpost  for  the  same  vess< 
castings  include  shoes  for  marine  engines,  cn^ne  thrust  b^unt 
and  many  small  parts  ordinarily  made  of  forgred  steel  for  tl 
construction  and  fittings  of  ships,  engine  beds,  eti^int 
heads,  gear  wheels,  etc.  The  castings  for  the  battleships  Rh( 
and  New  Jersey  alone  will  equal  in  weight  over  a.  million  poun^ 

Magnalium. — "  On  several  occasions  we  have  remarked  the 
oE  obtaining  any  precise  information  about  the  properties  of 
paratively  new  alloy  of  aluminium.  An  article  on  the  subject, 
has  recently  been  printed  in  one  of  the  German  lechntcal  pa 
which  we  are  able  to  extract  the  following  particulars.  Under  tl^ 
name  of  'magnalium,'  alloys  are  now  prepared  containing^  ba 
and  25  parts  of  magnesium  per  100  of  aluminium.  With  loj 
magnesium  the  material  is  said  to  have  the  mechanical  prod 
rolled  zinc;  with  15  parts  to  resemble  cast  brass;  and  with  so  01^ 
of  magnesium  to  imitate  hard  drawn  brass  and  the  various  grad 
bronze.  Dr.  Mach,  the  inventor,  finds  that  sodium,  carbon,  andl 
in  the  original  aluminium  cause  the  alloys  to  be  of  no  value; 
probably  explains  why  the  earlier  attempts  made  by  VVohler  ta( 
a  useful  alloy  of  these  two  metals  were  quite  unsaccessful. 
of  tungsten,  nickel,  and  copper,  arc  not  harmful  to  magnaliu 
in  so  far  as  they  increase  the  specific  gravity  of  the  alloy.  T^ 
per  cent,  of  antimony  has  the  advantage  of  raising  the  meltil 
from  700  deg.  Cent,  to  a  white  heat.  When  less  than  10  pen 
magnesium  is  mixed  with  the  ahwninium,  the  alloy  rolls  weD 
specially  suitable  for  manufacturing  sheet  and  tube.  Large  qua! 
magnesium  adapt  it  better  for  casting  purposes. 

"The  mechanical  properties  of  magnalium  have  been  inrestil 
Herr  Kaempfer.  The  alloy  turns  well,  yielding  long  coherent  sj 
it  can  be  drilled  and  milled  readily,  and  does  not  slip  or  bind-' 
the  file  it  resembles  soft  brass;  it  docs  not  clog,  and  the  finest 
can  be  used.  It  takes  a  high  silver-white  permanent  polish:  an 
be  easily  blackened.  Its  hardness  is  greater  than  that  of  pure  alia 
for  it  cannot  be  cut  with  a  knife;  so  that  cock*plugs,  spindl 
wheels,  and  keys  can  be  constructed  of  it.  It  shows  a  iine-graji 
ture  something  like  steel,  instead  ot  the  coarse  zinc-like  apt 
aluminium.  Its  specific  gravity  is  5,$^  d:  0,03.  The  tensile 
magnalium  ranges  between  20  and  24  kilos,  per  square  tnm. — ti^fl 
tons  per  square  inch — whereas  that  of  aluminium  is  only  7  kq 
square  mm. — 4.5  tons  per  square  inch.  This  is  Kaempfcr*s  6d 
ordinary  aluminium;  we  should  prefer  to  quote  7  tons  for  casi 
and  10  to  14  for  iiheet  or  bars.  Magnalium  can  be  easily  coata 
gold  or  nickel — ?  electrolytically' — and  it  can  be  soldered  satisEa 
The  alloy  is  stated  to  resist  the  atmosphere  well,  not  to  'rust,*j 
bear  exposure  to  ammonia  and  sulphurous  acid.  It  has  been 
by  Voigttander  und  Sohn,  the  opticians  of  Bnmswick,  while  Siein4 
Halske,  of  Berlin,  are  reported  to  be  using  it  in  armatures  ant 
car  construction.  At  present  its  cost  is  high,  as  the  price  of  ma  _ 
is  still  iS  marks  per  kilo.;  but  hopes  are  entertained  that  3  larger^ 
for  magnalium  may  reduce  the  price  of  that  metal  considerably. 
titer  (London). 
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GUNPOWDER  AND  EXPLOSIVES. 

NiTR0-CEt,t,ULOSE  AJiD  SuoKELE^  PowDEEs. — A  rcYiew  of  Lieutenant 
Bernadou's  new  work  on  "  Smokeless  Powder,  Nitro-cctlttlose,  and 
Theory  of  the  Cellulose  Molecuse"  is  given  at  the  end  of  this  number 
of  the  Proceedings.  This  book  covers  grotitid  hitherto  vacant  in  the 
literature  of  ordnance  chemistry.  There  is  much  that  is  new  and  original 
and  the  remainder  of  the  work  is  made  up  of  valuable  material,  brought 
together  for  the  first  time,  which  would  require  much  reading  to  discover 
and  much  more  to  put  in  such  acceptable  fonn.  Every  one  interested 
in  ordnance  should  study  it  carefully. 

Navy  Smokeless  Powder. — The  Chief  of  the  Bureau  of  Ordnance, 
U,  S-  Navy,  says  thai  the  manufacture  of  smokeless  powder  for  the 
□avy  is  now  in  a  satisfactory  state  and  no  further  trouble  is  to  be  antici- 
pated with  the  powder  now^  being  made,  which  is  much  superior  to  ihat 
being  turned  out  a  year  ago.  The  precautions  and  inspections  called  for 
by  the  recent  general  order  are  sufficient  to  insure  the  safe  storage  of 
nitro-ccUulosc  powders,  even  if  not  of  the  very  latest  and  best  type.  The 
explosion  at  Indian  Head  was  probably  caused  by  the  decomposition  of 
some  powder  made  when  the  process  of  manufacture  was  just  begun  there 
and  of  much  inferior  quality  to  that  now  produced.  The  powder  which 
exploded  at  Mare  Island  came  from  pri\'ate  manufacturers,  and  while  the 
examining  board  could  not  positively  demonstrate  that  the  explosion 
was  caused  by  decomposition,  the  evidence  goes  fax  to  support  that 
conclusion.  AdmiTBl  O'Nell  says  that  the  Bureau  does  not  doubt  the 
safety  of  cordite  powder,  but  believes  that  it  deteriorates  with  age,  is 
very  susceptible  to  changes  of  temperature,  which  aflects  its  efficiency, 
and  is  very  destructive  to  the  bores  of  guns.  Black  powder  is  still  used 
for  ignition  charges,  as  all  attempts  to  use  £ine  grain  smokeless  for  that 
purpose  has  resulted  in  a  dangerous  rise  in  pressure. 

SifOEELEss  Powder  for  the  Armv.— The  Chief  of  Ordnance.  U.  S. 
Army,  says:  "The  question  regarding  the  use  of  powders  with  and 
without  nitroglycerin  seems  to  be,  all  circumstances  considered,  in  favor 
of  powders  of  a  pure  nitrocellulose  type,  when  sufficient  chamber  capacity 
in  the  guns  is  given  to  permit  of  their  use.  In  the  matter  of  erosion, 
experience  has  not  been  sufficient  to  demonstrate  the  effect  of  nitro- 
ceUuIose  powders.  It  is  learned,  however,  that  a  4-inch  and  s-inch 
gun  have  been  fired  about  700  limes  each  with  this  powder,  and  yet  they 
do  not  show  any  appreciable  wear  or  falling  ofT  in  velocity. 

"  As  to  the  stability  of  smokeless  powder,  the  only  test  is  time,  and 
there  is  nothing  to  show  that  the  various  mixtures  of  nitroglycerin  and 
gun-cotton  are  in  any  way  superior  to  gun-cotton  alone." 

Comb-shaped  Powder  of  MM.  Dti  Buit  and  LticiANi.— MM,  Du 
Buit  and  Luciani  have  recently  conducted  a  scries  of  experiments  with 
smokeless  powders  made  up  in  shape  of  a  comb,  and,  from  the  accounts 
published,  this  seems  a  very  favorable  form  of  grain.  The  experimenters 
say  they  are  able  to  vary  the  action  of  powder  within  wide  limits  by 
changing  the  shape  and  size  of  the  teeth,  or  fringe,  and  of  the  back  of 
the  comb,  or  rod  to  which  the  fringe  is  attached.  At  first  glance  the 
form  selected  docs  not  seem  particularly  well  adapted  to  the  end  sought. 


h 


804  PROFESSIONAL  NOTES. 

The  burning  surface  does  not  progressively  increase  as  inflammatii 
proceeds  and  our  judgment  would  be  that  the  pressures  would  rise  t< 
high  early  and  fall  too  rapidly  as  the  combustion  proceeded.  Or, 
kept  within  bounds  as  regards  the  maximum,  the  mean  and  ultima 
pressures  would.be  too  low;  and  that  an  attempt  to  sustain  the  pressui 
would  result  in  much  unbumed  powder.  The  proof  of  the  puddini 
however,  is  in  the  eating,  and  the  following  results  are  claimed  to  ha\ 
been  achieved.  The  French  47-millimeter  (3-pounder)  gun,  which,  usin 
a  charge  of  550  grams  of  ordinary  powder,  gave  a  veloci^  of  2840  f. 
with  38y340  pounds  pressure,  gave  the  same  velocity  with  475  grains  < 
the  new  powder  and  the  pressure  was  less  than  26,400  pounds  (aooo  kilo; 
per  cm.  sq.).  In  a  3-pounder  of  60  calibers'  length  the  velocity  wit 
powder  of  ordinary  form  is  joi8  f.  s.,  and  the  corresponding^  pressui 
38,340  pounds.  The  comb  powder  in  this  piece  gives  the  same  velodt 
with  a  pressure  of  34,080  pounds.  With  pressure  of  38,340  pounds  th 
velocity  was  increased  to  3372  f.s.  In  a  2.g6-inch  field  piece,  whid 
with  a  charge  of  625  grams  of  ordinary  powder,  gave  a  velocity  of  164 
f.  s.  with  28,400  pounds  pressure,  the  same  weight  of  new  powder  gav 
a  velocity  of  1771  f.  s.  and  a  pressure  25  per  cent  less.  By  increasing  th 
charge  until  the  pressure  reached  ^8,400  pounds,  the  velocity  was  ii 
creased  to  1968  f.  s.  In  a  5.9-inch  gun  of  45  calibers  the  service  charg 
gives  a  velocity  of  2625  f.  s.  with  a  pressure  of  36,920  pounds  (16.5  tor 
per  square  inch),  while  the  new  powder  gave  3018  f.  s.  with  the  san 
pressure. 

These  results  are  remarkable  and  certainly  the  means  by  which  the 
are  brottght  about  are  worth  investigating.  As  a  commentary  upon^tl 
above,  it  is  interesting  to  compare  the  remarks  of  Mr.  Sohlman  upo 
the  most  desirable  shape  of  powder  grain.  (See  the  following  note  upc 
the  "  Development  of  Smokeless  Powder  in  Sweden.") 

The  Development  of  Smokeless  Powders  in  Sweden. — In  a  lett' 
to  Engineering,  London,  Mr.  Ragnar  Sohlman,  of  the  Bofors  Work 
Sweden,  says: 

"  The  interesting  articles  in  your  esteemed  journal  on  the  subject 
American  experiences  in  regard  to  the  different  kinds  of  smokeless  poi 
ders,  fully  corroborate  the  similar  results  arrived  at  in  Sweden. 

"  In  this  country  nitroglycerin  powders  have  been  used  by  the  nai 
since  1892,  and  have  of  late  been  adapted  also  for  certain  hea^'y  gui 
belonging  to  the  coast  defence;  whereas  the  army  is  using  principal 
a  nitrocellulose  powder,  manufactured  at  the  government  factory. 

"  Up  to  1896,  smokeless  powder  was  used  by  the  navy  only  for  tl 
light  quick-firing  guns.  That  year  it  was  adopted  also  for  the  new  i. 
centimeter  (4.7-inch)  quick-firing  g^uns. 

''  The  nitroglycerin  powder  employed  for  these  purposes  was  ordinal 
ballistite,  containing  50  per  cent  nitroglycerin  and  50  per  cent  nitre 
cellulose  of  about  12  per  cent  nitrogen.  The  heating  and  erosive  effe( 
of  this  powder  is  very  much  the  same  as  that  produced  by  cordite.  B 
using  a  more  suitable  shape  of  the  grain — tubes  instead  of  cords — it  wai 
however,  possible  to  attain  a  satisfactory  velocity  without  too  excessiv 
pressure,  thus  avoiding  a  too  great  erosive  effect  on  the  bore  of  thes 
light  guns. 

"  In   1897.   during  firing  experiments   carried   out   at   Bofors   with 
iS-centimeter  (s.9-inch)  quick-firing  gun  with  very  small  chamber  spac« 
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it  was  found  that  the  heating  effect  o!  the  powder  was  too  considerable 
to  make  it  suitable  for  a  gun  of  this  catiber.  After  a  few  rounds,  a 
Considerable  wasting  away  at  the  metal  around  the  seat  of  the  projectile 
was  perceptible.  After  three  rounds,  using  the  same  metal  cartridge 
case,  this  was  completely  worn  out  at  the  edge,  and  could  not  be  used 
further. 

"'  It  was  then  found  necessary  to  aJter  the  composition  of  the  powder 
in  order  to  obtain  a  lower  temperature  of  combustion  and,  consequently. 
less  corrosive  effect. 

"  This  aim  was  arrived  at  by  lessening  the  percentage  of  nitroglycerin 
to  25  per  cent,  and  using  a  '  moderant."  which  is  at  the  same  time  a 
solvent  for  nitroglycerin  and  nitrocellulose.  In  this  \vay  it  is  easy  to 
obtain  a  composition  giving  even  a  lower  development  of  heat  and  brger 
volume  of  gas  per  unit  of  weight  than  a  pure  nitrocellulose  containing 
4  low  percentage  of  nitrogen,  such  as,  for  instance,  the  German  Troisdorf 
powder. 

"  To  prove  this,  the  foUow^ing  results  obtained  by  calorimetric  lest  of 
the  two  powders  may  be  cited: 


K  lud  of  powder, 

Mitrog)j'c«rli]  powder. , .  .D3S 
<rioldlag  11.37  percent  N.») 
Trolsdorf  powd»r.  . . . ,,  .M9 
(YWlding  11.98  per  cent  N.*) 


Heat  UQlu   VoLutae  of  gas  of  combustloo.    Heat  valurae  of 
perymro.    Permanent,  Aqueoun.     Total.      gBspergrram* 

813  165  W8  901.1 


760 


173 


923 


870.6 


■  NJtroffen  detennlned  by  nitrometer. 


"  As  will  be  observed,  the  nitroglycerin  powder  is  capabEe  of  per- 
form tug  a  slightly  greater  amount  of  work  per  unit  of  weight,  under  the 
same  conditions,  although  the  heat  produced  per  gram  is  somewhat  less. 

*'  These  theoretical  calculations  have  been  upheld  by  actual  experience, 
the  modified  nitroglycerin  powder  having  given  satisfactory  results  in 
various  heavy  guns,  up  to  such  of  35.4  centimeters  (10-tnch)  caliber. 

"  The  experience  in  Norway,  where  a  similar  nitroglycerin  powder  is 
used  by  the  army  as  well  as  by  the  navy,  for  gnns  of  all  calibers,  and 
also  for  the  army  rifle,  seems  to  be  very  nnuch  the  same  a.s  in  Sw^eden. 
Since  1803.  when  the  powder  was  first  introduced  into  the  service,  no 
serious  complaints  have  been  made  against  it. 

*'  In  taking  cordite  as  the  representative  type  of  powders  containing 
nitroglycerin,  as  has  been  done  by  the  author  of  a  paper  which  appeared 
on  March  8  in  your  journal,  and  condemning  the  whole  class  on  account 
of  the  demerits  of  cordite,  a  great  injustice  is  certainly  done  towards  the 
more  modem  types,  which  do  not  share  the  same  faults.  For  it  can 
hardly  be  denied  that  cordite  is  in  several  respects  an  antiquated  powder. 
however  great  may  have  been  its  merits  at  the  time  of  its  first  appear- 
ance, and  even  then  these  merits  were  disputed, 

*'  Thus,  the  cord  shape  is  not  by  far  comparable  to  the  lubf  or  multi- 
f'trforated  grain,  when  a  high  ballistic  effect  with  moderate  pressure  is 
desired. 

"  Further,  the  use  of  insoluble  nitrocellulose,  together  with  a  moder- 
ant— vaseline — which  is  not  a  solven!,  either  for  nitroglycerin  or  for 
nitrocellulose,  causes  serious  disadvantages,  which  are  still  further  aggra- 
vated by  the  excessive  percentage  of  nitroglycerin  contained  in  the 
powder.  By  exposing  cordite  to  heat  and  pressure,  it  is  easy  to  cause 
the  nitroglycerin  to  separate  from  the  nitrocellulose  in  a  way  very  similar 
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to  the  squeezing  out  of  water  from  a  wet  sponge.  It  is  all  but  possit 
that  the  same  phenomena  occur,  at  least  partly,  in  the  combustion 
cordite  in  a  gun.  If  this  be  so,  the  nitroglycerin  will  bum  slight 
quicker  than  the  nitrocellulose  and  vaseline,  producing  a  higher  tempe 
ature  in  the  begrinning  of  combustion  of  the  charge  than  the  compositic 
of  the  powder  and  the  colorhnetric  data  would  indicate. 

"A  further  disadvantage  of  cordite,  which  does  not  exist  with  tl 
low  percentage  nitroglycerin  powders  containing  soluble  nitrocellulos 
is  the  exudation  of  nitroglycerin,  which  takes  place  at  a  low  temperatur 

"  The  main  advantage  of  the  nitroglycerin  powders  are,  in  the  view  ( 
your  correspondent,  their  absolute  freedom  from  porosity.  A  nitn 
cellulose  powder,  containing  a  few  per  cent  of  volatile  solvent,  is  a] 
to  lose  part  of  this  during  prcdonged  storage.  The  evaporation  of  tl 
solvent  will  cause  a  tendency  of  the  interior  of  the  strains  to  contrac 
As  the  surface  is  hard  and  brittle,  the  grains  will  be  exposed  to  intern; 
stresses  which  may,  under  unfavorable  conditions,  cause  their  breakin 
up  in  the  bore  of  the  gun,  thus  producing  an  excessive  pressure. 

"  In  the  evaporation  of  the  solvent,  a  certain  porosity  is  anavoidabl 
This  porosity  causes  a  certain  hygrroscopictty  of  the  pure  nitrocelluloi 
up  in  the  bore  of  the  gun,  thus  producing  an  excessive  pressure. 

"  The  advantages  claimed  for  the  pure  nitrocellulose  powders  are 
high  degree  of  che-nical  stability  and  low  temperature  of  combustio 
As  it  seems,  however,  quite  feasible  to  arrive  at  the  same  results,  ac 
gain  other  very  important  advantages,  with  a  nitroglycerin  powder  coi 
taining  a  low  percentage  of  nitroglycerin,  such  powders  will  probabi 
as  is  also  pointed  out  by  Mr.  Willcox,  prove  the  most  satisfactory  f( 
the  future." 

Mr.  Sohlman's  first  paragraph  refers  to  a  long  article  by  Mr.  F.  i 
Willcox,  6.  Sc,  which  was  published  in  Engineering.  Taking  as  a  gui( 
rather  old  experiments  made  by  our  army  ordnance  officers,  Mr.  Willcc 
reaches  the  conclusion  that  the  best  smokeless  powder  is  likely  to  1 
one  in  which  there  is  a  moderate  amount  of  nitroglycerin  (say  not  ovi 
25  per  cent)  combined  with  gun-cotton.  That  our  army  ordnance  office 
have  not  arrived  at  the  same  conclusion  is  apparent  from  the  report  < 
the  Chief  of  Ordnance.  (See  note  "  Smokeless  Powder  for  the  Army 
on  a  preceding  page.) 

Chlorate  Mixtures:  Keeping  Qualities. — The  keeping  qualitii 
of  mixtures  in  which  one  of  the  chlorates  is  a  principal  ingn'cdient  ha^ 
not  been  considered  satisfactory.  Perfectly  safe  when  freshly  made- 
more  so  than  many  explosives  of  better  general  reputation — they  usual! 
deteriorate  through  time  and  even  moderate  irregularities  of  temper; 
ture  until  they  explode  spontaneously  or  with  the  very  slightest  shod 
In  the  annual  report  of  H.  B.  M.  Inspectors  of  Explosives  for  190 
published  during  the  past  summer,  we  find  that  several  chlorate  con 
positions  have  passed  the  storage  stability  tests  and  are  now  license 
for  use  and  carriage  in  Great  Britain. 

Borland  System  for  the  Manufacture  of  Nitro  Explosives.- 
Mr.  W.  D.  Borland  has  recently  taken  out  (in  England;  date  of  patet 
January  19,  1901)  a  patent  for  the  manufacture  of  nitro  explosives.  I 
the  specification  the  patentee  describes,  first,  a  method  of  regulatin 
the  hardness,  density,  and  explosive  qualities  of  nitro  compounds,  whethc 
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in  the  lorm  of  powder  or  otherwise,  and  second,  a  method  of  removing 
the  solvent  which  usually  clings  to  a  small  but  mjurious  extent  in  the 
manufactured  nitro  explosives, 

"  U  has  been  usual  in  the  manufacture  of  granular  and  otbcr  nitro- 
compound  explosives  to  treat  them  with  solutions  of  materials  having 
a  solvent  or  other  regulating  action.  The  above  patentee  finds  that  it  is 
possible  greatly  to  enlarge  the  scope  of  such  treatments  by  employing 
emulsions  instead  of  solutions.  These  emulsions  consist  of  methylated 
spirits  and  small  quantities  of  some  such  material  as  acetone,  camphor, 
liquid  paraflin  and  bcnzoline,  or  refined  naptha.  The  liquid  paraffin  is 
very  slightly  soluble  in  all  these  materials,  except  benaoUne,  but  it  forms 
with  them  a  good  emulsion,  and  may  in  the  emulsion  be  introduced  into 
the  nitrocellulose  compound  withuut  having,  as  is  usual,  first  to  sabject 
the  compound  to  the  action  of  solvents,  and  then  to  the  process  of  intro- 
ducing the  oily  matter. 

"  The  efTect,  upon  the  ballistic  qualities  of  the  powder,  of  introducing 
the  oily  material  in  the  form  of  emulsion,  is  very  difJcrent  to  that  re- 
sulting from  its  introduction  in  solution.  By  this  emut&ion  method  a 
very  hard  grain  may  be  obtained,  which  at  the  same  time  is  porous. 
The  proportion  of  the  following  example  of  an  emulsion  used  per  ton  of 
powder  would  be  about  lao  gallons: 

1000  parts  by  volume  of  methylated  spirits. 
10  parts  by  volume  of  acetone. 
5  parts  by  weight  of  camphor. 
5  parts  by  weight  of  liquid  paraffin. 
30  parts  by  volume  of  bcnzoline  or  refined  naptha,  specific  gravity 
,703  to  .776. 

"The  above  emulsion  is  suitable  for  treating  a  granular  nitro>cotn- 
pound.  consisting  mainly  or  wholly  nilroccllulose. 

"  As  regards  the  removal  of  the  small  quantities  of  volatile  solvents, 
which  are  retained  in  the  nitrocellulose  explosive,  the  presence  of  such 
a  non^volatile  body  as  liquid  paraffin  would  rather  increase  the  liability 
to  retention  of  the  remaining  volatile  portions:  but  the  patentee  over- 
comes this  difficulty,  both  as  regards  compounds  treated  with  this  emul 
sion,  and  with  solution,  by  treating  the  nitro-compounds  with  warm  air. 
The  temperature  of  the  air  should  be  about  150  degs,  Fahr.,  and  should 
be  charged  with  waiery  vapor.  One  method  of  so  charging  the  air  is  to 
ftdmit  a  small  jet  nf  low  pressure  steam  into  the  inlet  opening  of  a  fan 
for  supplying  the  warm  air.  Air  so  charged  speedily  removes  the  re- 
maining vnlatilc  constituent  parts,  and  a  further  benefit  is  reaped  inas- 
much as  the  generation  of  electricity,  which  is  frequently  observed  in 
dealing  with  hot  dry  nitrocellulose  explosives,  is  practically  obvixted." — 
.4rms  &  Expknivts. 


GUNS. 

United  States  Naval  Guns:  Extracts  raou  Rxporr  0?  CntEy  of 
BuftKAU  OF  OxD'HAKCK. — The  following  extracts  rrotn  a  risumi  of  the 
report  of  the  Chief  of  Bureau  of  Ordnance  are  derived  from  the  Army 
amd  Navy  Journal  of  October  3b.  The  complete  report  has  not  yet 
(November  to)  been  published, 

"There  were  no  iraportani  developments  in  vmor  or  naval  ordnance 
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during  the  year,  but  improvements  were  made  in  details.  Hereafter  i 
constructing  guns  of  and  above  6  inches  caliber  provision  will  be  ma< 
for  an  inner  and  outer  barrel,  instead  of  a  solid  forging  as  heretofor 
The  bureau  has  'aken  steps  to  procure  greater  efficiency  in  guns  b 
introducing  heavier  projectiles  and  by  seeking  powder  of  higher  ba 
listic  power.  The  bureau  knows  of  no  guns  afloat  or  80<»  likely  to  b 
put  afloat  equal  in  energy  to  those  being  manufactured  for  United  State 
vessels  now  building.  Our  equipment  is  fully  up  to  the  highest  standai 
maintained  abroad  for  vessels  of  corresponding  class  and  age. 

"Work  at  the  naval  gun  factory  has  been  carried  on  continuous!: 
the  principal  machines  being  kept  running  two,  and  often  three,  shifts  < 
eight  hours  in  twenty-four. 

"  The  number  of  guns  conflicted  during  the  year  was  143,  and  3f 
were  partly  completed.  There  were  also  on  hand  at  the  end  of  the  yea 
forgings,  on  which  no  work  had  been  performed,  for  a  large  number  < 
guns  of  all  the  calibers. 

"The  6-pounder  automatic  guns  do  not  meet  with  tmiversal  iavor  i 
the  service.  The  automatic  feature  need  not  be  used,  however,  unle: 
desired." 

United  States  Seacoast  AKTiti.BKY:  New  i6-ikch  Gxm. — Tl 
principal  details  are  as  follows:  Charge,  576  pounds  of  the  present  am 
smokeless  powder;  or  1176  pounds  brown  powder;  chamber  prcssur 
37,000  to  ^000  pounds;  projectile,  2370  pounds;  muzzle  velocity,  zj 
f.  s.;  muule  energy,  88,000  f.  t;  length  of  gun,  49.25  feet;  diameter  i 
breMrh,  5.0  feet;  diameter  of  muzzle,  2.33  feet;  caliber,  16  inches;  weigl 
abcHlt  300,000  pounds;  shrinking  between  tube  and  jacket,  .06  inci 
weight  of  tube,  102,000  pounds;  weight  of  jacket,  76,00a;  at  40^  elevatio 
the  estimated  range  is  20.98  miles;  maximum  elevation  of  point  of  traje 
tory,  30,516  feet. 

Guns  for  Spanish  Navv. — It  is  reported  that  the  Spanish  Minister 
Marine  has  ordered  from  Messrs.  Vickers,  Sons  &  Maxim  a  number 
177-millimeter  (6.97-inch)  rapid-firing  guns.    The  weight  of  projectile 
stated  at  96  kilograms  (211.6  pounds — which  is  excessive  for  this  calibe: 
and  that  the  required  speed  is  eight  shots  per  minute.    It  is  quite  like 
that  the  gun  is  the  7.S-inch. 

British  i2-inch,  40-cai.iber  Wirewound  Gun  (Vickers-Maxim). 
This  gun,  built  by  Messrs.  Vickers,  Sons  &  Maxim,  is  intended  for  tl 
new  battleships.  Its  section  is  shown  in  Fig.  i.  The  dotted  lines  abo^ 
the  gun  show  the  pressure  curves  with  nitrocellulose  powder  and  wii 
cordite.  The  longitudinal  shading  in  this  as  in  the  other  figures  shov 
the  wire.  The  total  length  of  the  gun  is  496.5  inches;  lengfth  of  powd 
chamber,  87.2  inches;  diameter  of  powder  chamber,  17.5  inches;  lengl 
of  bore,  480  inches;  travel  of  shot,  33  feet;  maximum  pressure  in  gu 
17  tons;  weight  of  projectile,  850  pounds;  oordite  charge,  207  pound 
corresponding  velocity,  2500  f.  s.  when  gun  is  new;  nitrocellulose  charg 
321  pounds;  corresponding  velocity,  2674  f.  s.  for  a  very  large  numb< 
of  rounds,  the  loss  from  erosion  with  nitrocellulose  powder  being  vei 
slight  compared  with  that  from  erosion  caused  by  cordite;  energy  co 
responding  to  a  velocity  of  2500  f.  s.,  36,837  foot  tons;  energy  co 
responding  to  2674  f.  s.,  42,144  f.  t.;  weight  of  gun,  50.35  toiis. 
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3-inch  in  having  a  Hotchkiss  block  instead  of  the  Wdin  plug  and  modil 
Fletcher  mechanism.  The  mechanism  is  similar  to  that  of  the  6-poun 
semi-automatic  gun  now  in  service.  The  particulars  of  the  gun  pro{ 
are  very  similar  to  those  of  the  3-inch  R.  F.  G.  given  in  the  table 
Proceedings  No.  99,  page  555,  but  even  where  identical  they  are  gi^ 
here  for  convenience.  Total  length,  161.95  inches  length  of  bore, 
inches;  weight  of  charge  (navy  smokeless,  nitrocellulose),  5  poun 
weight  of  projectile,  13  pounds;  corresponding  velocity,  2800  f.  s. ;  c 
responding  energy,  709  f.  t. ;  weight  of  gun,  0.9  ton. 

The  mounting  (Fig.  9)  consists  of  a  top  carriage  A,  which  works 
a  steel  cone-shaped  pivot  stand  B,  and  has  its  upper  part  formed  int< 
crosshead  C.  The  cone  is  provided  with  gun-metal  liners,  and  the  pi 
is  secured  to  it  by  means  of  a  pivot  nut  D.  The  cylindrical  sleeve  E, 
which  the  gun  is  free  to  slide  in  recoiling,  is  supported  by  trunnions 
in  bearings  formed  in  the  arms  of  the  top  carriage;  and  it  is  provi< 
with  two  hydraulic  cylinders  G,  in  which  work  pistons  attached  to  a 
on  the  under  side  of  the  breech  end  of  the  gun.  The  elevating  : 
training  are  effected  by  means  of  a  shoulder  piece,  H,  attached  to  • 
sleeve.  The  top  carriage  is  fitted  with  a  clamping  screw  and  a  traversi 
clamping  segment  which  fits  into  a  groove,  K,  in  the  liner.  Wt 
tightened  by  means  of  the  handle,  L,  this  segment  secures  the  gun 
any  required  position  of  train.  A  similar  handle  at  M  clamps  the  g 
at  the  desired  degree  of  elevation. 

Protection  is  afforded  the  gunner  by  a  shield,  N,  which  is  bolted 
flanges,  P.  forged  on  the  arms  of  the  top  carriage.  The  hydrai: 
cylinders  are  provided  with  tapered  grooves,  which  allow  the  liquid 
escape  around  the  pistonheads,  and  so  regulate  the  flow  that  a  consti 
pressure  is  maintained  during  recoil.  Inside  the  cylinders  are  strc 
spiral  springs  surrounding  the  piston  rods  which,  being  compressed 
the  rearward  motion  of  the  pistonheads,  return  the  gun  to  battery  at 
the  recoil  is  checked. 

The  breech  mechanism  and  semi-automatic  gear  are  shown  in  Fig. 
Under  the  rear  end  of  the  sleeve.  A,  is  the  pistol  grip,  B,  which  conta 
the  trigger,  C,  and  on  the  right  side  is  a  detachable  lever.  D,  by  1 
movement  of  which  the  breech  block,  E,  can  be  raised  or  lowered.  1 
breech  block  is  capable  of  vertical  movement  and  contains  the  ma 
spring,  F,  the  firing  pin,  G,  the  sear,  H,  and  the  cocking  lever.  I.  1 
tween  the  hydraulic  cylinders  there  is  a  powerful  flat  spring,  K.  wh 
works  the  breech  mechanism. 

To  prepare  the  gun  for  firing,  the  breech  is  opened  by  the  movein< 
of  the  hand  lever,  D,  the  liandle  of  which  is  supported  in  a  shallow  crul 
formed  on  the  side  of  the  sleeve.  This  lever  turns  the  crank,  M.  1 
action  of  which  brings  down  the  breech  block,  E,  and  compresses  1 
flat  spring,  K.  At  the  same  time  the  main-spring,  F,  is  compressed  a 
kept  compressed  by  the  scar,  II.  The  breech  block,  in  moving  dov 
strikes  the  lower  extension,  O,  of  the  extractor  and  causes  the  upj 
portion  to  move  out  from  the  face  of  the  barrel  and  bring  two  «m 
projections,  P.  over  the  upper  edge,  L,  of  the  breech  block.  E,  thus  p: 
venting  it  from  rising  from  the  pressure  of  the  spring,  K.  The  c, 
tridgc  is  pushed  smartly  into  the  bore  and,  as  it  goes  forward  into  i 
chamber,  its  rim  strikes  against  the  extractor  and  forces  back  the  pi 
jcctions,  P,  releasing  the  breech  block  which  now  rises,  pressed  up 
the  spring,  K,  which  rotates  the  crank,  M.    The  tail  end,  R.  of  the  s< 
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now  engaged  with  ihe  toe,  S,  of  the  trigger,  and  by  pulling  the  trigger, 

the  sear  15  released  and  the  firing  piu.  G.  is  thrown  forward  by  the 

aain-spring,  F.    This  fires  the  cartridge  and  the  gun  recoils  in  its  sleeve. 

ic  recoil,  which   is   controlled  by  the  hydraulic  cylinders,  compresses 

ic  coonter-rccoil  springs,  which  return  the  gun  to  battery.  As  the  gun 
"returns,  the  action  pawl,  T,  engages  the  hook,  U,  on  the  crank,  M,  and 
causes  the  crank  to  turn  about  its  axis  and  thereby  bring  down  the  breech 
block.  The  extractor  throws  out  the  empty  shell,  first  loosening  it  by 
a  slow  niovement  which  increases  rapidly  enough  to  give  it  the  necessary 

ipetus  to  clear  the  breech.    The  action  then  proceeds  as  before. 


Vickeks-Maxim  Breech  Mechanism  for  6-incii  Gun. — The  breech 
mechanism  shown  in  Figwrcs  7a,  7b,  7c,  8a,  and  8b  is  the  new  Vickers- 
Maxim  design  for  6-inch  guns,  and  is  used  in  our  service  on  the  5-inch, 
6-inch,  7-inch,  and  8-inch  qnick-fire  guns.  The  breech-plug  is  divided 
into  six  segments,  four  of  which  are  threaded,  so  that  two-thirds  of  the 
circumference  is  used  to  resist  the  powder  pressure. 

The  link  for  actuating  the  brcech-pIug  is  pivoted  to  a  pin,  G,  project- 
ing from  the  breech-plug,  B,  at  one  end,  and  pivoted  at  the  other  end 
to  a  short  crank,  H,  which  is  mtmnted  on  the  carrier,  D.  Partly  around 
the  boss  of  this  crank,  H,  are  formed  "  skew  gear  "  teeth,  which  gear 
with  *•  skew "  teeth  formed  around  a  sleeve  keyed  to  the  hand  lever. 
A  loading  tray,  I,  is  provided,  which  is  automatically  moved  across  the 
breech  face  of  the  gun,  and  at  the  same  time  raised  into  the  loading 
position  while  opening  the  breech  (or  towered  when  closing  it). 

The  firing  gear  is  arranged  for  firing  by  electricity  or  percusi^ion,  and 

is  directly  operated  by  the  hand  lever,  A,  so  t'hat  the  gun  is  absolutely 

ifc  against  firing  after  the  breech  commences  to  open.     For  this  pur- 

)se  a  nut,  K.  is  fitted  on  the  end  of  the  mushroom  stem.  L.  In  this 
lut  a  vertical  slide.  M.  which  covers  Ihe  end  of  the  primer,  N,  is  worked 
^y  means  of  two  spring  bolts.  One  of  these  bolts,  O,  engages  with  a 
P.  on  the  hand  lever.  A,  the  other,  Q,  in  a  groove,  R,  in  the  link 
'of  the  breech  mechanism.  An  ejector.  S.  actuated  by  the  movement  of 
the  slide,  is  fitted  in  the  nut.  A  spring-rclaining  catch  is  filtdl  in  the 
end  of  the  mushroom  stem  and  prevents  the  primer  from  being  jerked 
out,  however  violently  the  mechanism  may  be  closed. 

The  motion  is  as  follows:  When  the  hand  lever,  A.  of  the  breech 
mechanism,  is  swung  away  from  the  gun.  the  cam.  P,  forces  the  slide, 
M,  downwards  in  the  nut,  K.  As  the  hand  lever.  A,  continues  to  swing 
away  from  the  gun,  it  eventually  loses  its  connection  with  the  spring 
bolt,  O,  of  the  slide,  M,  and  the  downward  movement  of  this  shde  is 
continued  by  the  movement  of  the  link,  F.  which  actuates  the  other 
spring  bolt,  Q,  and  keeps  the  slide,  M,  in  the  correct  relative  position 
Until  the  breech  is  closed.  When  the  slide.  M.  has  been  moved  down 
far  enough,  it  actuates  the  ejector.  S,  thus  jerking  out  the  primer.  On 
the  first  movement  of  the  slide,  M.  downwards,  and  before  the  breech 
has  commenced  to  unlock,  the  firing  pin.  C,  is  partly  drawn  back  by 
means  nf  the  toe,  with  which  it  is  providerl.  entiaging  with  a  quick  in- 
cline on  the  rear  of  the  firing  gear  nut.  The  spring  bolts  arc  arranged 
so  that  in  the  case  of  misfire  the  slide,  M,  may  be  pulled  down  by  hand 
far  enough  to  eject  the  primer  and  insert  a  new  one,  so  that  it  is  unneces- 
sary to  open  (he  breech. 
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THaEK-PouNDER  Automatic  Gi;n. — This  gun  ^Figs.  11  and  12)  is  now 
unSer  trial  ior  use  in  the  United  States  Navy,  his  made  by  the  Vickers- 
Maxim  Company,  and  has  some  features  which  make  it  *tiperior  to  the 
seini -automatic  type.  It  loads  its  own  cartridge,  so  there  is  no  danger 
of  burring  the  face  of  the  brtech  in  loading,  or  deforming  the  cartridge 
by  striking  the  shell,  or  failing  to  give  the  cartridge  sufKcient  force  to 
trip  the  extractor  lugs  which  hold  the  breech  block  down.  The  auto- 
matic feature  insures  against  accident  resulting  from  opening  the  breech 
too  soon  after  a  hang- fire.  This  is  a  very  real  arid  serious  danger  with 
smokeless  powder  and  niust  not  be  lost  sight  of.  The  gun  and  mount 
are  sitnwn  in  Figs,  II  and  12. 

The  mount  consists  of  the  usual  top  carriage,  A.  renting  on  a  circular 
pivot  stand,  C,  the  stalk  of  the  top  carriage  passing  through  the  socket, 
B.  being  secured  by  a  nut  underneatb.  The  socket,  B,  is  secured  to  the 
lower  part  of  the  pivot  stand  by  the  holdioK-down  ring,  D.  The  sleeve, 
E,  through  which  the  gtin  recoils,  is  provided  with  a  hydraulic  cylinder 
In  which  works  a  piston  attached  to  a  lug  on  the  gi:n.  On  the  sleeve 
arc  forged  the  trunnions,  G,  which  are  supported  in  the  trunnion  seats, 
H,  in  the  arms  of  the  top  carriage. 

The  elevating  and  training  of  the  gun  are  effected  by  means  of  the 
shoulder-piece,  K,  which  is  attached  to  the  sleeve.  Attached  to  the  top 
carriage  is  the  elevating  segment,  N,  grooved  to  receive  the  front  end 
of  the  clamping  bar,  P,  which  is  attached  to  the  sleeve.  This  bar  being 
tightened  in  the  groove  by  means  of  the  wheel,  R,  the  gun  is  fixed  at  the 
required  elevation.  A  training^  clamp  is  provided  by  a  screw  bolt  which 
passes  through  the  socket,  B;  the  outer  end  is  bent  at  right  angles  lo 
form  a  lever.  The  shield,  M,  is  bolted  to  the  arms,  LL,  which  are  cast 
in  one  w^ith  the  top  carriage. 

The  hydraulic  cylinder  has  grooves  in  its  inner  surface  which  allow 
the  liquid  10  escape  around  the  pistonhead  and  which  so  regulate  the 
flow  that  a  constant  pressure  is  maintained  during  recoil.  Inside  the 
cylinder  there  is  a  strong  spiral  spring  surrounding  the  pi.-itonrod,  which, 
being  compressed  during  recoil,  returns  the  gim  to  battery. 

The  hopper-feed  mechanism  is  shown  in  Fig.  12.  Its  operation  is  as 
follows : 

When  the  gun  recoils  it  brings  the  carrier  rest.  A,  under  the  lug,  B, 
on  the  carrier,  C,  and  does  not  leave  it  until  the  gun  has  returned  to  hs 
firing  position;  the  carrier,  C,  can  therefore  under  no  circumstances 
descend  until  the  giui  has  returned  to  battery.  Duriitg  the  recoil  ihc 
face  of  the  breech  of  the  gun  forces  the  plunger,  D,  with  its  pawl  and 
feeder,  E.  back  until  the  hook,  F,  on  the  pawl.  G.  passes  the  lug,  H, 
on  tile  shoulder-piece.  1.  The  pawl  is  raided  by  its  spring.  K,  and  the 
hook,  F.  engages  with  the  lug,  H,  thereby  cocking  the  plunger  piston,  D. 
The  gun  returns,  and  at  a  certain  distance  before  reaching  battery,  the 
action  pawl,  coming  into  play,  opens  the  breech,  and  the  ejection  of  the 
empty  case  begins. 

When  fully  back  to  battery,  the  carrier,  C,  descends,  being  clear  of 
the  carrier  support.  A,  and  after  being  moved  a  certain  distance  it 
engages  with  the  part  of  the  pawl  forming  the  feeder.  E.  depressing  it, 
and  finally  disengaging  the  hook,  F.  from  the  lug,  TI,  on  the  shoulder- 
piece.  I, 

The  pUmtrer  piston  spring.  K,  reacts  and  rcturn.i  the  plunger,  D,  with 
its  pawl  and  feeder.  E.  to  its  original  position,  the  feeder  forcing  the 
cartridge  in  the  carrier  forward,  shooting  it  into  the  chamber. 
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The  breech  block,  L,  now  rises  and,  during  its  ascent,  raises  the  liftii 
lever,  M,  and  through  it  the  carrier,  C.  When  this  latter  is  neai 
home,  it  engages  through  the  projection  with  the  tail.  N,  of  the  escai: 
ment,  and  moves  it  out  of  the  path  of  the  cartridge  in  the  hopper. 
The  cartridge,  being  thus  liberated,  slides  through  the  hopper  into  t 
carrier,  its  place  in  the  hopper  being  taken  by  the  next  cartridge,  whi 
in  turn  is  locked  by  the  escapement  as  the  carrier  descends,  and  is  lib* 
ated  on  the  return  of  the  carrier. 

When  the  breech  is  closed  the  gun  is  ready  for  firing,  which  is  effect 
by  pulling  the  trigger.  By  holding  the  trigger  back  the  g^un  contint 
to  load  and  fire  without  stopping. 

Note. — The  descriptions  and  plates  of  the  guns  described  in  the  foi 
going  notes  (beginning  with  that  of  the  British  12-inch  piece)  are  c 
rived  from  an  article  on  the  "  Development  of  Ordnance,"  by  Liei 
A.  T.  Dawson  (late  R.  N.  and  now  a  distinguished  ordnance  enginee 
read  before  the  British  Institution  of  Mechanical  Engineers,  and  pu 
lished  in  Engineering  (London).  To  this  most  excellent  periodical  t 
compiler  of  these  notes  is  under  constant  obligation  for  informatii 
concerning  every  branch  of  the  naval  profession. 

Krupp  Autcmatic  Breech  Mechanism  for  Large  Guns. — The  ope 
ation  of  the  breech  is  effected  by  a  gear  wheel  which  engages  in  a  rai 
moving  with  the  gun,  but  not  so  rapidly.  The  gear  wheel  turns 
conveyer  screw,  operates  the  breech  mechanism  and  opens  the  breec 
Apparently,  from  the  description  given,  the  breech  is  started  open  durii 
recoil,  and  not  during  the  return  of  the  gun  to  battery.  The  Briti; 
patent  bears  date  of  June  29,  1901. 

Pozzuom-.Armstro.nc,  Gins. — Fifteen  or  twenty  years  ago  Messi 
Armstrong.  Mitchell  &  Company  (now  Sir  W.  G.  .Xmistrong,  Whitwor 
&  Comi)any),  established  a  factory  at  Pozzuoli,  near  Naples.  Italy,  for  tl 
manufacture  of  guns  and  ordnance  material  under  their  patents  ai 
designs,  and  the  present  Els  wick.  Comi)any  still  has  an  interest  in  tl 
works,  if  it  does  not  own  them.  There  have  been  numerous  rumors  th 
many  guns  made  at  the  Pozzuoli  factory  have  proved  seriously  defectiv 
and  the  Kriegstechni.sche  Zeitschrift  (No.  III.  1901)  contains  an  artic 
upon  the  subject.  In  this  article  it  is  stated  that  in  December  last  tli 
question  was  brought  up  in  the  Italian  parliament,  where  the  charge  ws 
made  that  certain  guns  furnished  to  the  Italian  government  by  the  Po; 
zuoli  factory  were  so  weak  that  they  would  not  stand  a  single  lull  charg( 
Tile  Minister  of  Marine  admitted  that  the  guns  referred  to  were  defectiv< 
hut  stated  that  the  defects  were  to  be  made  good  by  the  .Armstron 
Company.  It  was  impossible  to  learn  if  the  charges  were  based  upo: 
very  recent  work,  but  in  the  parliamentary  (Italian)  discussions  of  th 
past  eight  years  it  ai)pears  that  there  has  been  repeatedly  manifested 
distrust  of  the  material  turned  out  by  the  Pozzuoli  factory.  The  list  o 
failures  is  a  very  long  one.  Those  mentioned  in  the  article  are:  ; 
loo-ton  gun  for  the  Doria,  found  defective;  two  lo-inch  guns  for  th( 
Cristobal  Colon,  rejected  on  account  of  defects;  the  guns  of  the  Sai 
Martin  had  to  be  constructed  in  England,  notwithstanding  this  entaile( 
much  delay,  owing  to  strikes  at  Elswick;  one  lo-inch  gun  for  the  Jos< 
Garibaldi  failed:  sixty-eight  new  gtms  for  new  Italian  ships  were  re 
jected  as  unfit  for  service  after  trials,  and  had  to  be  repaired  or  replaced 
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The  failures  seem  Co  be  due  partly  to  poor  material,  but  chielljr  to  poor 
workman  a  hip. 

Amekjcan  Machisery  for  Turkish  Arsenals. — It  is  reported  from 
Constantinople  that  there  is  every  reason  to  believe  that  an  American 
syndicate  i^  likely  to  secure  the  contract  lor  the  renewal  ot  machinery 
in  the  Turkish  arsenals.  At  the  present  time  the  existing  plant,  on 
which  many  hundreds  of  thousands  of  pounds  have  been  spent,  is  prac- 
tically valueless,  having  been  allowed  to  rust  and  generally  to  fall  into 
incurable  disrepair.  It  is,  in  fact,  scarcely  worth  its  price  as  scrap-iron, 
with  the  added  cost  of  removing  it.  Assuming  that  the  American  syadi- 
cale  lines  actually  receive  a  substantial  order,  its  members  will  most 
probably  be  the  sole  beneficiaries.  Knowing  what  we  do  of  the  Ottoman 
character,  the  assertion  may  with  perfect  safety  be  made  that  the  effi- 
ciency of  the  Turkish  arsenals  will  not  be  increased  by  any  change  of 
plant  alone.  What  is  first  required  is  an  alteration  in  the  machinery  of 
the  Government. — Arms  &  Exploswrs,  July,  1901. 

Persian  Ordnance  Factory.— The  Russian  press  says  that  the  quality 
of  the  work  turned  out  at  the  gun  factory  at  Teheran,  Persia,  under  the 
superintendence  of  German  officers,  exceeds  all  expectations.  Excellent 
reports  have  been  given  of  iwetity-lhree  guns  of  various  calibers.  Ma- 
chinery is  expected  from  Germany  by  mea.ns  of  which  200.000  to  500,000 
Mauser  cartridges  will  be  produced  daily.  Factories  are  also  to  be 
establi.^hcd  shortly  for  the  manufacture  of  side-arms.  Ten  Persian 
ofiicers  have  been  sent  to  Germany  to  be  present  at  the  experiments  with 
new  quick-firing  Krupp  guns,  and  two  went  to  Havre  to  witness  the 
firing  of  the  Crcusot  guns. — Army  &  Kav^  Jounuil,  July  30. 


Gari-an'd  AuTOMATir  i-rot:NPER, — Agents  of  the  Russian  government 
have  been  in  Iteaty  with  Mr.  Frank  M.  Garland,  of  New  Haven,  Conn., 
U.  S.  A.,  with  regard  to  his  invention  of  a  quick-firing  gun.  especially 
designed  for  use  in  the  fighting  tops  of  wa*"  ships,  which  will  fire  1  lb. 
projectiles  at  a  rate  of  208  per  minute.  The  gun  is  said  to  be  capable 
of  keeping  up  thiu  rate  of  fire,  presumably  with  intervals,  for  tz  hours  at 
a  stretch,  and  if  so,  it  is  certainly  a  deadly  weapon.  Two  Russian  agents 
appear  to  have  submitted  it  to  searching  tests,  and  to  have  reported 
favorably  upon  it,  and  they  are  now  awaiting  the  confirmatory  report  of 
a  third  expert.  Should  his  verdict  agree  with  those  already  given,  we 
understand  that  Russia  will  be  prepared  to  purchase  the  entire  plant,  in 
which  case  it  is  probable  that  ^fr.  Garland  will  go  to  Russia  to  superin- 
tend  the  processes  of  manufacture. — Arms  &  Explosivts, 

Adapteh  FOii  Firing  Blank  Cartridges  from  Automatic  Macsikb 
GtrsS-^ — Mr.  W.  G.  Hay,  of  Liverpool,  England,  has  recently  patented  a 
device  for  firing  blank  cartridges  for  automatic  machine  guns  whose 
mechanism  is  operated  by  the  lateral  escape  of  gas  from  the  barrel. 
Applied  to  the  muzzle  is  an  adjustable  stop  by  which  the  passage  for 
issue  of  the  combjstior  gases  can  be  more  or  less  throttled,  so  that  they 
arc  for  a  time  maintained  at  suflicient  pressure  to  blow  aside  the  lateral 
gas  lever  or  operate  the  piston  or  plunger  which  works  the  Jock  mcchan* 
ism.  In  order  to  render  the  blank  cartridges  suitable  tor  being  fed  by 
the  usual  mechanism  they  may  be  elongated,  but  preferably  there  is  put 
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in  the  mouth  of  each  a  hollow  wooden  plug  of  bullet  shape.  Thi 
plugs,  it  is  stated,  as  they  meet  the  stop  at  the  muzzle,  are  burst  ii 
small  pieces  by  the  gas  pressure  within  them.  The  stop  for  the  muz 
is  preferably  in  the  form  of  a  set  screw  lodged  in  a  socket  which  can 
screwed  on  the  muzzle.     Patent  issued  May  15,  1901. 


GUNS:  FIRING 

Note.— Under  this  head  will  be  given  notes  referring  to  firing  tests  of  guns,  tar 
practice,  special  practice,  accidents  to  guns  while  firing,  etc. 

Tests  and  Descriptions  of  U.  S.  Naval  Guns. — ^The  following  < 
scriptions  and  tests  of  U.  S.  Naval  guns,  3-inch,  4-inch,  6-inch,  and  : 
inch,  are  furnished  by  Lieutenant  W.  G.  Turpin,  U.  S.  N.,  recen 
assistant  inspector  of  ordnance  at  Indian  Head. 

United  States  Naval  i 2-inch,  40-caliber  Gun:  Trials,  and  K 
UARKS  UPON  Gun  and  Mount. — This  is  the  latest  design  of  12-inch  gni 
and  is  designed  to  give  2800  f.  s.  with  a  chamber  pressure  of  17  toi 
using  a  suitable  smokeless  powder.  The  principal  advance  over  the  old 
guns  is  the  increased  initial  velocity  and  consequent  increased  energy 
the  projectile.  Two  things  produce  these  results,  the  increased  leng 
of  the  bore  and  the  increased  size  of  the  powder  chamber,  the  latter 
which  IS  most  important. 

The  mount,  like  that  of  all  recent  guns,  is  of  the  spring-return  tyj 
having  four  recoil  cylinders,  each  of  which  contains  a  set  of  springs 
return  the  gun  to  battery.    The  gun  proper  is  without  trunnions  ai 
recoils  in  the  line  of  fire  in  a  sleeve  which  carries  the  trunnions,  elevatii 
gear,  and  recoil  cylinders. 

The  breech  mechanism  is  an  adaptation  of  the  Fletcher-Farcot  media 
ism  to  the  Welin  block.  The  stepped  slotted  screw,  owing  to  great 
portion  of  the  circumference  (three-fourths  in  this  gun)  bearing,  pc 
mits  a  shorter  block  and  reduces  the  time  of  opening,  as  the  neccs>a 
angle  of  rotation  and  length  of  translation  (retraction)  are  both  less. 

The  gas  check  is  of  the  Dc  Bauge  type  with  split  rings  instead  of  disc 
The  firing  lock  is  of  a  new  type  (Mark  VIII),  in  which  the  opening 
the  lock  automatically  ejects  the  old  primer;  it  is  designed  to   use  tl 
combination  primer.     The  elevating  gear  is  of  usual  type  for  these  gui 
and  can  be  operated  cither  by  hand  or  power. 

The  following  are  tlie  ballistic  results  of  firing  one  sample  of  smokele 
powder,  using  the  ordiiary  850-potuid  projectile. 
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Un'ited  States  Naval  6-inch,  so-calibek  GuN:  Trials,  and  Re- 
marks UPON  Gun  and  Mount. — This  gun  is  similar  to  the  s-inch  of  the 
same  kngth  (sec  ProceEpings  No,  98,  page  425),  The  breech  mechanism 
is  exactly  the  same.  The  piece  is  designed  to  give  a  velocity  of  3000  f.  s. 
with  a  pressure  of  17  tons  in  the  chamber.  The  velocity  in  service  is 
fixed  at  3goo  i.  s. 

The  mount  is  of  the  pedestal  type,  being  somewhat  modified  from  the 
earlier  designs  to  withstand  the  increased  energy  of  the  gun.  The  latter 
U  tninnionless,  recoils  in  a  sleeve  and  is  returned  to  battery  by  springs. 
The  recoil  cylinders  are  two  in  number  and  arc  placed  under  the  gun, 
^'Tltc  cartridge  case  has  been  discarded  and  the  charge  put  up  in  a  bag. 
The  modified  De  Bauge  type  of  j^as  check  is  used.  The  lock  is  arranged 
for  electric  or  percussion  firing  and  automatically  ejects  the  old  primer 
case  when  the  breech  is  opened.  In  case  of  failure  of  the  primer  the 
gun  can  be  cocked  wfitbotJt  opening  the  breech. 

The  elevating  and  training  gears  are  of  the  usual  type  and  are  con- 
venient to  the  gun  firer,  who  stands  on  a  platform  revolving  with  the 
gun. 

The  following  are  some  of  the  results  of  firing: 


i 
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7 

46.5 
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Tests  of  another 

sample: 
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1                ^ 
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45 

15.8 
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United  States  Naval  4-iNCH.  so-caliber  Gvji:  Trials,  and  Re- 
harks  UPON  Gun  and  Mount. — In  this  gun  the  brass  cartridge  ca'ie  is 
retained  and  the  profectile  is  made  up  in  one  with  the  powder,  The 
powder  is  enlarged  as  in  the  other  guns  and  this  necessitates  a  bottle- 
shaped  case.  Like  the  other  go-caliber  gwis,  this  is  designed  for  a 
velocity  of  3000  f.  s.  with  a  chamber  pressure  of  17  tons,  but  the  service 
velocity  is  fixed  at  2Q00  t.  s.  The  gun  recoils  in  a  sleeve  and  is  returned 
to  battery  by  springs  in  the  two  recoil  cylinders,  which  are  placed  under- 
neath the  sleeve.  The  mount  is  of  the  pedestal  type.  The  breech 
mechanism  is  the  modified  Fletcher-Farcot  and  operates  a  Welin  breech 
plug,  which  has  ^wo  blanks  and  four  threads.  The  plug  is  carried  in  a 
collar,  but  does  not  have  to  be  retracted  before  the  breech  is  open,  but 
is  swung  directly  out  as  soon  as  unlocked.  The  extractor  is  carried  on 
the  front  end  of  the  block  in  a  manner  somewhat  similar  to  that  of  the 
Dashie!!.  Electric  or  percussion  firing  can  be  used,  the  change  being 
made  by  shifting  a  s^mall  catch.    The  primers  in  the  cartridge  cases  are 
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all   of  the  combination  type.     The  following  are   some   of  the   ball 
results  obtained  with  this  gnn,  using  a  32-pound  shell: 
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With  another  lot  of  |>owder: 
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13 

4 
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15-5 
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With  fourth  lot  of  powder; 

I  12 

3  t4 

3  IS 

4  155 

5  1575 

With  fifth  lot  of  powder: 

1  14 

2  15-5 

3  1575   ' 

With  sixth  lot  of  powder: 

1  IS 

2  15 

3  15-5 

4  i6 

5  i6.iS 

All  these  results  are  good,  except,  perhaps,  the  first,  which  was  a  lii 
too  slow  burning  for  the  gun.  The  second  and  fifth  samples  gave  ( 
cellent  results  as  regards  both  pressure  and  velocity.  The  last  sam 
showed  a  high  ballistic  efficiency  per  pound  but  the  pressures  were  hi| 

United  States  Naval  3-inch,  so-caliber  Gun:  Trials,  and  F 
MARKS  UPON  Gun  and  Mount. — ^This  gun,  like  the  4-inch,  has  a  bott 
shaped  brass  cartridge  case  with  the  charge  and  projectile  in  one.  L: 
all  of  the  so-caliber  guns,  it  is  designed  to  develop  3000  f.  s.  velocity  w 
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tons  pressure  in  the  chamber.    The  service  velocity  is  fixed  at  2800  f.  s. 

it  gun  recoils  in  a  sleeve.    The  recoil  cylinders,  two  in  number,  are 

iced  under  the  gun  and  contain  the  liquid  and  counter-recoil  springs. 

le  breech  mechanism  differs  somewhat  from  that  of  the  larger  guns  <is 
le  step  system  is  not  used.     The  plug  has  no  motion  of  translation  to  the 

j.r,  but  is.  swung  out  as  soon  as  unlocked.  This  is  efTected  by  cutting 
'away  in  the  arc  of  a  circle  the  blanks  of  both  plug  and  screw  box,  which 
are  farthest  from  the  hinge  of  the  plug.  This  latter  is  not  carried  in  a 
collar  but  its  rear  end  is  held  in  a  plate  which  closes  the  breech,  and  is 
hinged  like  the  usual  plug  coliar.  The  later  types  have  a  catch  to  pre- 
vent the  rebound  of  the  plate  when  closing  the  breech.  The  plug  is 
rotated  by  means  of  a  small  rack  sliding  in  the  breech  plate,  resembling 
that  in  the  Dashieli  mechanism.  The  firing  mechanism  H  for  percussion, 
and  the  lock  can  be  cocked  w^hen  the  breech  is  closed.  The  case  is  not 
ejected  entirely  by  the  extractor;  that  is,  it  is  not  violently  thrown  out — 
it  may  be  fully  ejected  if  the  gun  is  slightly  elevated.  The  gun  is  trained 
and  elevated  by  mechanism,  as  it  was  found  to  be  too  heavy  for  training 
and  elevating  with  a  shoulder  piece.  No  rapidity  tests  were  made,  but 
it  can  be  loaded  and  fired  much  more  rapidly  than  is  consistent  with 
accurate  firing.  The  endurance  of  these  guns  seems  to  be  ample.  Sev- 
eral have  been  fired  a  large  number  of  times.  One  has  been  fired  376 
times  with  high  velocities  and  pressures — the  latter  ranging  from  13  to 
ig  tons — and  it  shows  no  sigrs  of  wear  or  erosion.  The  following  are 
some  of  the  ballistic  results  attained  with  the  service  13-pound  projectile: 
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With  a  third  lot  of  powder: 
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Of  these  samples  the  first  was  much  the  best 


UmTED  States  Naval  7-JWch  Gdh:  Test. — Acccn-ding  to  newspaper 
reports,  this  gun  has,  within  a  few  days,  had  a  very  satisfactory  test. 
With  a  projectile  of  170  pounds  (165?)  the  muzzle  velocity  was  over  jooo 
feet,  the  chamber  pressure  being  17  tons.  The  designed  service  velocity 
is  2900  f.  s. 


TiON  OP  GcK, — Ttiis  giin,  which  was  recenn 
ninth  round  white  under  test  at  Saady  Hool 
The  jacket  yielded  near  the  forward  end  al 
containing  the  breech  plug  being  driven  to] 
it  struck  and  wrecked  a  concrete  structori 
lay  several  unmoiiitted  mortars.  The  shq 
broke  in  two  the  ring  of  the  jacket  which] 
is  an  excellent  commentary  on  the  charact^ 
breech  block  and  bushing  surrounding  it! 
Mr.  J.  N.  Brown  and  Mr.  H.  M.  MunsclIJ 
attribute  the  giving  way  of  the  jacket  to  thej 
check,  whereby  the  whole  forward  surface  of! 
was  exposed  to  the  powder  presence.  Thi 
A  properly  constructed  De  Bauge  gas  checlg 
acts  better  and  obturates  more  perfectly  witj 
a  low  one;  one  that  fails  must  be  very  p^ 
ordinary  failure  to  obturate  perfectly  would  i 
fast  enough  to  create  a  high  pressure  behind 
likely  cause  of  Failure  was  that  the  cast-ste^ 
strength.  Ca.st  steel  is  very  uncertain  in  H 
resist  very  sudden  stress  is  not  to  be  meai 
accurate  enough  with  forged  metal.  The  be] 
pulled  off  the  jacket  shows  it  must  have  be^ 
tenacity,  or  it  ought  not  to  have  broken  wj 
For  twenty  years  cast  steel  has  been  discard 
is  hard  to  understand  why  the  designers  c 
jeopardize  ihcir  work  by  using  it.  It  is  by  th 
considered  features  that  many  otherwise  gd 
While  the  compiler  is  opposed  to  all  systems' 
present  condition  of  gunpowder  developmejl 
addition  to  the  transverse  strength  of  t!ie  pi4 
wtrewinding  the  longitudinal  stiffness  is  serioi| 
tudinal  stiffness  is  necessary  to  insure  accuracj 
of  the  lateral  vibrations  in  the  long  guns  of  tl 
So  far  as  can  be  judged  from  theoretical  ct 
as  far  as  shown,  the  Brown  gun  is  probably  | 
piece,  If  the  segments  can  be  so  closely  fil 
clastic  strength  into  play,  the  discontinuy|u 
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tended  to  furniah  i  section  of  the  gim  in  the  notes  for  this  number  of  the 
Proceeoings,  but  the  drawing  was  accidentally  omitted.  It  consists  of 
a  thin  tube  surrounded  by  a  segmented  body.  Over  this  is  wound  several 
Jayers  of  wire.  Over  the  wire  a  thin  casing  ol  steel  covers  the  chase  and 
a  jacket,  with  its  front  end  reaching  over  the  rear  end  of  the  casing, 
extends  far  enough  beyond  the  breech  face  of  the  tube  to  form  a  housing 
for  a  breech  ring,  or  bushing,  in  which  is  formed  the  screw  box.  The 
segmental  core  for  the  S-inch  gun  (and  it  is  similar  for  the  (o-inch)  con- 
sists of  eighteen  sheets  of  steel  ig  feel  long,  24  inches  wide  at  one  end, 
6  inches  at  the  other,  and  one-seventh  of  an  inch  thick.  The  manner  of 
combining  them  may  best  be  illustrated  as  follows:  Imagine  sheets  of 
elastic  cardboard  of  these  proportions  (say  one-twelfth  of  the  dimensions 
given)  laid  in  a  pile  so  that  the  edge  of  each  is  set  back  slightly  from  the 
edge  of  the  one  beneath  it.  Hold  the  sheets  so  that  they  will  not  slide 
upon  each  other  and  roll  them  up  into  a  slightly  conical  tube  about  liaH 
an  inch  in  inside  diameter.  If  the  sheets  were  properly  placed  before 
rolling,  the  outer  edges  of  the  cardboard  will  show  at  equal  distances 
around  the  circumference.  Now  smooth  out  the  interior  of  the  tube  by 
smoothing  down  the  edges  of  the  cardboard  until  the  interior  is  a  per- 
fect cylinder.  In  the  actual  gun  the  sheets  are  put  together  in  this  way 
but  are  shaped  before  being  assembled.  After  the  segments  are  in  place, 
numerous  clamps  are  put  on  to  hold  them  together  and  the  tube  inserted 
by  hydraulic  pressure.  The  wire  is  then  wound  on  with  a  tension  of  2600 
pounds,  but  as  the  cross-section  is  small  this  is  equal  to  a  stress  of 
laS.ooo  pounds  per  square  inch.  The  end  of  the  wire  is  secured  by 
means  of  a  metal  plug  in  a  hole  in  the  Arst  shoulder  of  the  muzzle  ring, 
thence  to  the  breech  and  back  to  the  muzzle  again.  The  second  layer 
begins  al  the  second  shoulder  and  is  similarly  wound  as  are  the  remaining 
layers.  The  chase  jacket  is  then  forced  on  by  hydraulic  power  and  a 
threaded  muzzle  cap  or  ring  screwed  on.  The  jacket  is  then  shrunk  on, 
the  lining  tube  bored  and  rifled,  and  the  bieech  bushing  fitted  and  slotted 
to  receive  the  breech  plug. 


Gathmakn  Gvk  Tkst:  FAtLUtE  to  Achieve  REsrLTs  ExpEcreti  by 
lNVENTO».^Strictly  speaking,  this  was  a  projectile  test:  but  as  it  in- 
volved the  whole  Gathmann  system,  including  gun,  powder,  and  projec- 
tile, it  has  been  placed  under  the  head  of  Guss:  Firing.  Only  news- 
paper accounts  of  the  test  are  as  yet  available.  And  many  interesting 
points  are  not  touched  upon.  The  inventor  claimed  that  the  gun  would 
develop  a  muzzle  velocity  of  2100  foot  teconds  with  only  20,000  pounds 
maximum  chamber  pressure.  Thi^  the  compiler  rcgirded  as  absurd. 
The  newspaper  accounts  do  not  give  the  velocity  attained  but  say  that 
the  mu»le  energy  was  40^000  foot  tons.  This  wotild  mean  a  muzzle 
velocity  of  about  1800  f.  s..  which  is  probably  all  the  gun  is  capable  of 
saiely  developing. 

The  target  was  a  steel  armor  plate  supported  by  the  same  son  of 
structure  *$  is  found  behind  it  in  ships.  In  rear  of  this,  and  bracing  it  to 
receive  the  blow,  were  heavy  pieces  of  timber  driven  deeply  into  the 
earth,  and  in  rear  of  this  again  a  heavy  land  butt,  The  plate  wa:s  of 
Krupp  face-hardened  steel,  made  at  the  Carnegie  armor  factory,  and  its 
dimensions  were;  16  feet  by  7.5  feet  by  11,5  inches.  The  weight  of  the 
Gathmann  shell  was  i860  pounds.  Its  probable  striking  velocity,  a  little 
IcS!  th&n  1800  f,  s,     In  the  first  trial,  November  i$.  the  projrclile  slXQck 


MIL  U&fJUBUfl  UffliUM  UUI  the  n»iild 

but  thinks  they  warrant  further  experiid 
a  battteship  which  wa,&  struck  the  shocki 
her  oat  of  action.  In  this  he  is  certaititd 
lug  of  the  pUtc  into  several  pieces  wq 
of  action.  | 

Bmttsh  12-ikcs  GuKst  Spess  op  Fn 
1 2-inch  guns  on  the  new  British  battlesl 
fir«d  from  two  guns  in  4  minutes  46  se^ 
guns  ia  2  minutes  24,  seconds.  In  all  ^ 
guns. 

BviTisn  9.2-TNcn   GUVS';    Sfeed   of 
of  the  Q.2-inch  gans  of  the  Aboukir,  6ve 
in  83  seconds.    The  weight  of  the  projf 
the  cordite  charge  5a  pounds. 


pr^ 


Fatal  Accident  with  6-1  hch  Gim 
terrible  accident  took  place  on  board  the  j 
eign  on  November  9,  by  which  Captain  S| 
were  killed,  one  other  man  po&sibly  fa^ 
and  thirteen  men  less  severely  injured,  % 
heen  caused  by  the  protrusion  of  the  fin 
plate  that  it  struck  the  primer  with  sujfl 
breech  plug  was  forced  home  and  before  it 


Belletsle:  Pftfi^ARATiows  Foa  New 
Belleislc  has  been  refitted  for  further  | 
Krupp  steel  4  inches  thick  and  20  feet  loj 
and  similar  plate  6  inches  thick  on  the  i 
by  the  gunboat  Pincher,  of  265  Ions,  wlli 
a  g,2^tnch  gttn  and  sev^cral  smaller  pieci| 
be  of  long  duration  and  the  results  wiD 
every  shot  the  Bcll-usle  will  be  visited  and 


Target  PaACTtcE  IiHsraucrioNs,   Ba! 
instructions  have  been  issued  by  the   A 
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during  each  run.  All  heavy  guns  that  will  bear  are  to  fife  on  each  run. 
but  not  light  quick^firmgr  and  machine  guns.  The  firing  basis  is  not  to 
be  marked  by  buoys,  and  the  distances  of  the  target  arc  to  be  found  and 
given  to  the  guns  by  the  methods  which  would  be  available  in  war  time. 
One  ship  is  to  mark  for  the  other,  and  only  actual  bits  are  to  be  counted. 
No  ship  is  to  carry  out  this  exercise  that  has  not  completed  a  quarter's 
practice  since  commissioning.  An  annual  report  of  the  results  obtained 
by  these  longdistance  practices  is  to  be  made  to  the  Admiralty.'" — Army 
ottd  Navy  Joumal. 

Best  Target  Records  in  British  Navy  in  1899,  1900,  tgoi. — The  best 
scores  in  the  British  navy  for  the  last  three  years  arc:  1899,  Scylla,  46 
per  cent  of  hits  with  G-inch  gun,  80  per  cent  with  4,7-ineh  gun;  1900, 
Terrible,  60  per  cent  with  5(.2-inch  guns,  77  per  cent  with  6-inch  guns; 
igoi.  Terrible,  64  per  cent  with  9.2-inch  guns,  80  per  cent  with  6-inch 
guns.  Lieutenant  M,  Woollcombe,  gunnery  lieutenant  of  the  Terrible, 
in  his  report  on  the  recent  prixe  firing,  says:  "  The  shooting  and  loading 
of  the  after  9.2-inch  are  worthy  of  notice;  in  six  minutes  this  gun  fired 
I J  rounds  and  hit  the  target  9  times,  which  is  1.5  hits  per  minute.  This 
is  more  than  the  fleet  average  for  6-inch  Q.  F.  guns," — London  Times* 

Rec^kt  Tabget  Practice  iw  British  Navy. — "The  much  greater  in- 
iteres.t  that  is  being  displayed  in  the  Navy  in  the  matter  of  good  shooting 
is  bearing  fruit  and  is  one  of  the  most  gratifying  signs  of  the  times. 
Admirable  records  have  been  made  by  the  Terrible  and  Bartleur  in 
China,  while  in  the  Mediterranean  Sir  John  Fisher's  officers  have  accom- 
plished excellent  things,  Thus  the  Isis  made  considerably  over  30  per 
cent  of  ascertained  hits  with  her  6-inch  guns  before  going  out  to  China 
and  the  other  records  of  the  ships  were  extremely  good.  Now  it  is 
reported  from  China  that  the  Ocean,  in  firing  no  rounds  from  her 
6-inch  guns,  has  made  an  average  of  over  $3  per  cent  It  is.  of  course, 
very  desirable  that  such  results  should  be  carefully  verified,  and  that 
the  splash  of  the  shell  should  not  be  counted  as  a  hit.  We  do  not  for  a 
moment  suggest  that  this  has  been  done,  but  where  high  records  arc 
made  it  is  very  desirable  that  they  should  be  completely  authoritative. 
It  is  certain  that  good  practice  is  now  being  made  at  ranges  never  before 
dreamt  of,  at  any  rate  for  real  fighting,  and  evidently,  if  even  10  per 
cent  of  hits  can  be  made  at  5000  yards  and  5  per  cent  at  70OO  yards,  it 
would  be  w<:irth  while,  in  a  chase,  to  open  fire  at  the  latter  range,  and 
very  possibly  at  the  opening  of  a  reg\ilar  engagement.  Some  slight 
doubt  has  been  suggested  as  to  jo  per  cent  of  htts  having  been  made  at 
a  tirget  supposed  to  represent  a  cruiser  at  5000  yards,  but  it  is  well 
fvcertained  that  this  percentage  has  been  exceeded  in  the  Mediterranean, 
ind  the  fact  that  80  per  cent  of  hits  has  been  obtained  by  the  Terrible 
Latrongty  disposes  us  to  look  for  very  high  averages,  and  the  52  per  cent 
of  the  Ocean,  though  highly  gratifying,  is  not  perhaps  surprising,  The 
Terrible's  results  were  phenomenal,  but  the  Prince  George  last  year 
made  a  record  of  $5  7  Per  cent,  white  in  i8gg  the  Scylla  had  46  per  cent 
of  hit*  with  6-inch  guns  and  80  per  cent  with  4.7-inch  guns.  The  pro- 
grew  made  is  most  gratifying  and  is  admirable  testimony  of  the  eflforts 
made  by  the  officers." — Army  and  Navy  Gaiteti*,  London,  September  7. 

TAKGBT  PjlACTirB  tK  FitENCN   NaVV  ;    OlD  TORPSCtO  BOAT  AS  TaKCST. 

— "  The  French  Mediterrmnean  Sqtiadron  has  been  engaged  in  its  quar- 


boat  went  to  the  bottom.  It  is  not  lent 
the  direct  blow  of  a  she!l  or  to  damage  a 
Army  6f  Nvtyy  Gaselif,  London,  Scptemb^ 

iMPsqvEt)  Sfeed  of  Firing  of  Frej 
J4*ccnttnieter  turret  guns  of  the  Valmy  » 
new  system  of  loading^  designed  by  M.  Guj 
coloniale.  The  former  ^peed  of  fire  was] 
With  the  new  apparatus  the  speed  is  sIiL 
minute.  Starting  with  the  guns  loaded.  M 
four  minatcs- 

New  Austkian  Field  Guns.—'*  Accoi 
trials  of  the  new  wroug^ht-bronze  field  suiti 
into  the  Austrian  Army,  have  proved  very  ■ 
which  were  conducted  under  conditions   cl4 
of  actual  senice,  the  trial  batteries  develc 
which  are  now  in  process  of  being  rcmedi* 
being  made-    At  the  same  time,  it  is  in  ct 
the  Ehrhardt  quick-firing  gun,  first  indcpei 
by   side   with   batteries   of  the   bronze   gur 
which  model  shalJ  be  adopted  will  be  made 
Vcsaprim,  in  Hutigarj-,  which  wifl  take  p!aci 
some  time  in  September." — Arms  &  Erptofiti 

CoMPETITtVE  TatALS  OF   FfELP   GuNS  AT  S 

field  guns  now  going  on  will  probably  coi 
after  January  t^  when  the  guns  will  be  seii| 
with  these  guns  are  likely  to  continue,  theil 
May.  Two  foreign  guns  are  being  expertmi 
and  the  Ordnance  guns.  The  tota!  weight  i 
approximate  3950  pounds,  and  the  weight  d 
15  pounds.  A  muEilc  velocity  of  1700-1750  | 
sure  not  to  exceed  33,000  pounds  per  square 
of  a  known  and  satisfactory  composition,  J 
the  expense  of  the  GovemmenL  Minor 
delay,  may  be  corrected,  but  no  change 
Special  attention  is  given  to  the  mechanist 
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cleaning  and  lubricating'  them,  and  the  length  of  trail  and  weight  on  trail 
in  limbering.  The  calculations  by  which  the  strength  of  various  parts 
was  determined  will  be  verified. 

There  witi  be  tests  with  defective  ammunition,  and  the  dust  and  rust 
tests.  Ten  rounds  wifl  be  fired  with  excessive  pressures,  two  each  with 
j5,ooo.  jS.ooo,  40.000,  43,000,  and  44.CXXX 

When  metallic  ammunition  is  used,  ten  rounds  will  be  immersed  in 
water  for  five  minutes,  and  then  allowed  to  stand  twenty-four  hours 
before  firing.  .Additional  rounds  will  be  subjected  to  a  humidity  te^l  at 
a  temperature  of  100  degrees  F.,  and  relative  humidity  of  95  degrees  for 
thirty  days  and  then  fired.  Each  liniber  with  chest  completely  filled  will 
be  mounted  on  a  vibrating  table  aiid  be  subjected  to  the  jarring  thereon 
for  forty-eight  hours,  to  see  if  the  serviceability  has  been  affected.  It 
will  also  be  subjected  to  the  moisture  test.  Limber  chests  will  be  ex* 
posed  to  the  weather  for  two  weeks,  and  then  examiaed  and  part  0!  the 
contents  fired. 

In  testing  the  guns  for  accuracy  50  shots  will  be  fi.red,  if  necessary. 
at  a  2500-yard  target  from  clay  or  loam  platform.  Each  gun  will  be 
subjected  to  four  tests  for  rapidity.  I,  Rapidly  unaimed  shots  from  loam 
platform,  to  rounds,  the  trail  having  been  set  by  one  shot.  2.  Rapidity 
with  accuracy  from  clay  platform,  to  shell  and  10  shrapnel  at  1^500  yards, 
the  trail  having  been  seated  and  range  secured  by  not  exceeding  two 
sighting  shots.  J.  Same  from  macadam  road  or  rock  platform.  4.  Main- 
tained rapidity;  forty-five  aimed  shots  from  clay  platform.  During  this 
test  the  target  will  be  twice  changed;  the  targets  being  so  placed  that 
the  trails  will  have  to  be  shifted.  These  tests  for  accuracy  and  rapidity 
will  be  made  at  Fori  Riley.  Fifteen  rounds  will  be  fired  in  the  general 
tests  from  day.  loam.  sand.  rock,  and  macadam  platforms,  five  each  at 
extreme  and  jcrn  elevations,  and  extreme  depression,  an  equal  number 
of  shots  being  with  the  gun  at  extreme  position  right  and  left,  and  in 
mean  position.  In  these  tests  the  jump,  departure  from  tine  of  fire,  and 
depth  of  trail  and  wheetfi  will  be  noted.  When  necessani''  to  move  the 
trail  the  power  and  time  required  will  be  noted.  In  addition,  twenty 
rounds  will  be  fired  with  trail  rigidly  supported  by  an  oak  post  set  into 
the  pround  and  braced  to  prevent  yielding.  Carriages  having  recoil  on 
the  ground  will,  in  rapidity  tests,  be  limited  to  40  feet,  and  the  ground 
wit]  be  broken  up  to  assimilate  actual  conditions.  These  guns  and  car- 
riages  which  have  not  failed  in  the  above  will  be  subjected  tn  a  practice 
march  of  150  miles,  following  country  roads  as  much  as  possible.  Care- 
ful examination  will  be  made  of  the  equipment  en  route  and  at  the  end 
of  the  march.  Such  additional  rounds  will  be  fired  over  and  above  those 
mentioned  as  may  be  deemed  necessary  to  establish  any  point  arising, 
and  such  additional  tests  will  be  conducted  aa  may  for  any  reason  seem 
necessary  to  the  Board  of  Ordnance  and  Fortification.'' — Army  and  Naz'y 
fommal,  November  16, 


GUNS;  MOUNTS 

Uinncn  Statis  Navv:  New  12-ittcH  Mount. — In  his  annual  report. 
Admiral  O'Keil,  Chief  of  Ordnance,  U.  S.  Navy,  says:  "  Plans  have  been 
prepared  for  a  aew  type  of  mount  for  the  iz-inch,  40-caliber  guns,  in 
which   there  a.re  but  two  recoil  cylinders,  located   under  the   gun,  the 
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satd  to  be  some  improvements,  but  ihe  method  of  loading  ihe  magazine 
and  its  position  remain  unchanged. 

Krag  Magazine:  Cylindrical  Type. — Mr.  C.  H.  J.  Krag  (Norway) 
has  recently  taken  out  a  British  patent  for  a  cylindrical  magazine.  From 
the  sketches  published  it  is  hard  to  see  why  the  piece  does  not  break 
in  two  at  the  magnzine,  as  there  seems  to  be  very  little  to  hold  it  to- 
gether at  this  point. 

British  Sekvice  Rifle:  Defects,  etc. — "A  somewhat  curious  memo- 
randum has  been  issued  by  the  Commander-in-Chief.  It  appears  that 
considerable  trouble — which  is  a  mild  way  of  putting  it — has  been  caused 
during  the  war,  more  particularly  with  regard  to  the  Imperial  Yeomanry 
and  other  volunteer  troops,  by  the  loss  of  breech-bolts  from  ihe  Lee- 
Enfield  rifle.  Those  who  are  well  acquainted  with  the  .30J  Service  arm 
are  aware  that  it  is  by  no  means  perfect,  and  stories  have  long  been 
current  as  to  the  necessity  for  securing  the  breech  mechanism  from 
unpremeditated  opening  by  the  use  of  a  boot-lace  or  other  contrivance. 
This  tendency,  however,  is  common  to  practically  all  bolt-actions,  espec- 
ially when  the  rubbing  surfaces  become  a  little  worn,  and  it  does  not 
necessarily  affect  either  the  *afe  handling  or  the  general  efficiency  of 
the  weapon  when  in  use.  But  there  is  a  grave  difference  between  this 
mere  shaking  open  of  the  breech  and  the  absolute  freeing  of  the  boll 
from  its  shoe.  In  the  one  case,  there  will  probably  be  the  loss  of  one 
cartridge,  and  some  littfc  confusion  in  bringing  the  rifle  up  for  firintt. 
caused  by  the  necessity  for  putting  the  bolt  into  position:  in  the  other 
case,  the  weapon  14  entirely  useless.  Prom  the  existence  of  a  necessity 
to  draw  attention  to  this  contingency,  it  is  evident  that  the  stop-spring 
And  hook  On  the  bolt  head,  which  are  supposed  in  the  Lec-IiR5eld  to 
prevent  the  complete  retraction  of  the  bolt,  do  not  stand  the  te^t  of  ordi- 
nary Service  conditions.  They  are,  in  fact,  not  siif!lcieDtty  strong  to  do 
the  work  required  of  them.  It  is  no  sufficient  remedy  for  thts  state  of 
affairs  that  the  me'norandum  in  question  draws  attention  to  the  existence 
of  a.  safety  stud  which  will  lock  the  bolt  in  position,  and  further  points 
out  that  for  the  future  the  cost  of  replacing  lost  breech-bolts  will  fall 
more  or  less  directly  on  the  men  who  handle  the  weapons.  It  is  to  be 
hoped  that  this  detail,  among  many  others,  is  receiving  attention  from 
the  experts  who  are  engaged  on  the  not  impossible  task  of  improving 
«till  further  our  -•ssentially  patchwork  Service  small-arm." — Arms  & 
Exphsh'ts,  October,  1901, 

New  Gbkuan  Rifle,  Model  'g8;  Tests  or  AtrroMATic  Rifles.—"  Ii 
wilt  be  remembered  that  we  gave,  a  few  months  ago,  an  illustrated  de- 
scription of  the  new  Mauser  rifle,  98,  which  has  been  adopted  for  use 
in  the  German  army,  and  we  understand  that  the  manufacture  of  this 
arm  is  being  proceeded  with  in  due  course.  The  German  military 
authorities,  however,  do  not  appear  to  regard  this  improved  magazine 
nfle  as  repreaenting  finality,  for  we  learn  that  they  are  now  subjecting 
various  typM  of  automatic  rifles  to  a  series  of  exh.iustivc  tests  at  Spandau. 
For  the  present,  while  several  kind$  are  being  experimented  with,  no 
definite  decision  has  been  made,  so  that  the  rc-arming  of  the  troops  with 
the  new  Mauser  will  continue  pending  further  dcvtlopmcnls." — Arwu  & 
Expiothtt,  September,  1901. 
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which  resembles  that  of  operating^  a  double  action  revolver.  Starting 
with  the  pistol  discharged  the  first  part  of  the  pull  of  the  triggrer  revolves 
the  boit;  then  the  bolt  is  retracted,  the  empty  case  expelled,  a  new 
cartridge  (pushed  upward  by  a  spring)  slips  into  place  ahead  of  the  bolt, 
the  bolt  moves  forward,  loads  the  fresh  cartridge  and  fires  it.  To  con- 
tinue the  operation,  it  is  then  necessary  to  release  the  trigger.  After  it 
has  gone  forward  again,  pulling  upon  it  causes  the  operations  described 
to  be  reproduced. 

A  Chinese  Infantry  Rifle  of  Maiiuoth  Size. — The  following  ac- 
count is  translated  from  the  Rivista  di  Artigtieria  e  Gtnio:  "  On  account 
of  its  curious  character  we  reproduce  from  the  France  Militoire  of  August 
13  the  following  data  of  a  gun  with  which  the  infantry  of  the  Celestial 
Empire  is  to  be  armed,  and  which  is  the  heaviest  and  most  inconvenient 
piece  at  present  known. 

"  This  arm  which,  according  to  the  paper  mentioned,  would  be  adopted 
after  the  Chinese  troubles  were  over,  is  made  at  the  Shanghai  arsenal  and 
is  nearly  a  copy  of  ,he  German  Mauser,  Bodel  i88S,  but  on  a  scale  almost 
three  times  as  large. 

"  The  caliber  is  15  miltimetcrs  (0.59  inches);  the  length  without  bayonet 
is  2.55  meters  (S.36  feet);  the  weight  is  over  x>  kilograms  (44  pounds). 
In  order  to  handle  a  piece  »o  unusual  in  character,  three  soldiers  arc 
required  instead  of  one — two  to  hold  it  on  their  right  shoulders  in  a 
horizontal  position  and  the  third  to  fire  it. 

"  The  range  is  equal  to  that  of  a  email  cannon,  being  4OOO  meters 
(4373  yards).  The  cylindro-ogival  bullet  is  like  an  artillery  projectile,  is 
of  steel,  and  weighs  too  grams  (o.2i  of  a  pound);  the  muzde  velocity 
reaches  700  meters  (23Q7  feet)." 


Chinesb  AKSE>fAt^.— "  Mr,  Gerow  D.  Brill,  who  was  until  recently  in 
the  employ  of  the  Chinese  Government,  states  the  Chinese  have  arsenals 
and  smokeless  pnwder  factories  at  Foochow,  Hanyang,  Nanking, 
Chengtu.  and  near  Canton,  At  Hanyang  there  arc  factories  working  at 
full  presstirc,  night  and  day,  turning  out  hundreds  of  magazine  riiles, 
and  they  have  also  all  the  machinery  and  metal  for  making  large  ord- 
nance, riuick^^ring,  and  machine  guns.  There  is  also  a  factory  there  for 
the  production  of  smokeless  powder,  and  this  is  now  in  full  work.  Thc 
same  informant  expresses  it  as  his  opinion  that  Chan g-chi-t ting  is  one 
of  the  wisest  men  >n  the  country,  and  that  he  is  not  making  arms  and 
ammunition  for  nothing,  nor  reorganising  the  army  without  some  defi- 
nite ofiject.  He  concludes  an  interview  by  «aying,  '  No  one  can  lell  wliat 
it  going  to  happen  in  China.'  " — Army  mut  Navy  /eitrtml,  October  S. 

Small  Ak«  FAcroiiy  at  Calcutta.—"  It  is  practJcally  ceruin,  says  a 
Timti  telegram,  that  a  rifle  factory  will  be  established  oti  the  good  site 
available  (or  a  gunpowder  factory  at  Ishapur,  near  Calcutta.  The  esiab- 
Ibiiment  of  such  a  factory,  capable  of  producing  15.000  rifles  annually. 
would  greatly  increase  the  defensive  sirenglh  of  India,  particularly  as  the 
work  of  the  cordite  factory  in  the  Nilgeris  is  proceeding  rapidly.  India, 
in  a  few  years,  will  be  self-supporting  as  regards  all  war  material  except 
gum  for  Artillery  purposes.  The  manufacture  of  steel  shells  has  proved  a 
complete  success." —Eiifiiwrr  (London),  June  28. 
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TORPEDOES 

FOE   U.    S.    Navy:    Report   of   Chief  of   Bureau   of 

le   following  is  derived  from   the  annual   report   ol  the 

»u  of  Ordnance.  U.  S.  Navy:  * 

)f   torpedo«s   en   large   vessels   has   practically   been    dis- 

pro vision  having:  been  made  (or  them  in  the  latest  battle- 

^sers,  and  the  torpedo  armaments  of  the  Otympia  and  San 

been  removed. 
ae  Whitehead  torpedoes,  Mark  II,  s  meter,  45  centimeter, 
lufactured,  and  have  sticcessfully  passed  the  rcQuired  tests. 
}f  this  lot  has  been  fitted  with  a  device  for  superheating  the 
r,  which  upon  experiment  has  been  found  to  be  of  value. 
J  gyroscopic  steering  gears  for  use  in  torpedoes  have  been 
|has  given   good  res'jits.     A   feature  of  this  new  device  is 
so  adjusted  that  after  the  torpedo  has  been  launched  the 
urn  in  the  water  through  a  predetermined  horizontal  angle, 
up  a  straight  course.     Further  experiments  are  in  progress, 
steering   gear,   adapted   to   a   Whitehead   torpedo   is   in 
instruction,  and  will  soon  be  ready  for  trial. 
bergcd  tubes,  of  the  Els  wick- Whit  worth  type,  for  the  Maine, 
\d  Ohio,  are  in  process  of  construction  at  the  naval  gun 

ically  driven  air  compressor  has  been  completed  and  tested. 
IS  are  75  by  56  by  34  inches  over  all.  Its  weight  is  5000 
motor  weighiiag  over  jooo  pounds,  the  machine  and  base 
icthing  less  than  2000  pounds.  The  motor  is  shunt  wound, 
^'olutions  per  minute,  and  develops  ^5  horsepower  with  an 
It. 
ns  installed  on  the  Morris,  at  the  torpedo  station,  an  expert- 
do  electric  firing  apparatus.  After  tests  with  this,  it  is  now 
:d  on  all  torpedo  boats  and  torpedo-boat  destroyers, 
ratus  has  a  keyboard  which  can  be  n^anipulated  by  the 
jflScer  while  he  is  conning  the  vessel.  From  this  keyboard 
lin  when  the  torpedo  lubes  are  loaded  and  primed.  By 
can  fire  at  will  any  torpedo  or  all  torpedoes  at  once  from 
ihe  conn. 

,  used  in  connection  with  the  adjustable  gyroscopic  steer- 
Ifiously  referred  to,  will  enable  the  torpedo  vessel  to  fire 
imultaneously  at  one  target,  for  after  entering  the  water 
will  all  pursue  a  predetermined  course  in  the  direction  of 
arranged  for  by  the  adjustment  of  the  gyroscc^ic  steering 
lin  of  the  torpedo  launching  tube." 


f9u  TttBES  IN  BittTisit   Navv. — "  After  an  experience  ex- 
flteen  years,  the  .\dmiralty  ha%'e  decided  that,  with  the 
|h     .tern  tube,  all  above-water  torpedo  tubes  in  battleships 
ic  useless,  and  the  earliest  opportunity  is  to  be  taken  of 
As   this   decision   affects   every   ship   in    the    Channel 
annual  refit  of  those  ships  will   take  considerably  longer 
411  nstwi." — Bngiiuer,  London,  October  25. 


840  PROFESSIONAL  NOTES. 

Lkavitt  Aib-Hbatikg  Apparatus  fok  Tokpexkjes. — Mr.  F.  it 
Leavitt,  of  Brooklyn,  has  taken  out  patents  for  heating  the  compre 
air  used  in  Whitehead  torpedoes.  In  order  to  prevent  refrigen 
troubles,  and  to  increase  the  efficiency  of  the  air  charge  in  White 
torpedoes,  the  air  is  heated  near  its  point  of  exit  from  the  flask  bji 
burning  of  a  supply  of  alcohol,  whose  flow  is  held  in  check  and  contr< 
by  the  pressure  of  air  existing  in  the  flask.  The  compressed  air  is 
to  enter  an  air  space  in  the  spirit  receptacle,  so  that  when  the  tor] 
is  set  in  motion  the  reduction  of  air  pressure  in  the  flask  allows 
pressure  of  the  air  in  the  spirit  receptacle  to  preponderate  and  so  I 
the  spirit  through  an  open  tube  into  a  vessel  near  the  air  passage,  w 
it  bums  after  being  kindled  by  a  fuse  ignited  on  the  release  of  the 
peda    The  British  patent  is  dated  April  24,  1901. 

Okling-Asmstkonc  Tokpedo  "  AcTiNAUT." — ^This  torpedo  is  oper 
by  wireless  currents.  It  differs  from  the  Varicas  torpedo  (Proceed 
No.  97,  page  ao7)  in  some  respects,  but  the  general  principle  involvt 
apparently  the  same.  No  good  description  of  the  details  of  the 
pedo  have  sret  appeared.  It  has  been  under  development  for  sei 
years,  and  about  two  years  ago  it  was  reported  to  have  had  sncce 
trials  before  the  king  of  Sweden.  The  following  note  appeared  in 
Army  and  Navy  Journal  of  November  16: 

"  Experiments  with  the  Orling-Armstrong  system  for  the  transmis 
of  power  without  wires  have  be*n  witnessed  at  Hughden  by  the  N 
attaches  of  Germany,  Austria  and  the  United  States.  To  this  torp 
which  is  steered  by  invisible  radiation,  the  name  of  '  Actinaut '  has  I 
given.  Captain  Coerber,  of  the  Imperial  German  Navy,  was  chosei 
his  colleagues  to  manipulate  the  apparatus  at  a  distance  of  ijoo  y 
from  the  torpedo,  vhile  Captain  von  Schwartz  and  Commander  Qo 
of  the  Austrian  and  American  Services,  approached  the  trench  in  wl 
the  actinaut  floated,  in  order  to  observe  the  movements  of  the  nidde 
port  or  starboard,  according  to  the  operator's  will.  It  could,  howevei 
held  in  three  positions  only — hard  aport,  hard  astarboard,  and  amidst 
The  inventors  claim  that  a  simple  mechanical  contrivance  will  enable 
rudSer  to  remain  five,  ten,  or  fifteen  degrees  to  port  or  starboard 
the  movements  of  the  target  may  require.  An  electric  lamp  enables 
operator  to  keep  the  torpedo  in  view  at  night,  while  a  contrivance 
expelling  a  jet  of  water  into  the  air,  on  the  principle  of  a  whale's  bl 
hole,  marks  the  position  of  the  '  actinaut '  by  day." 

De  Euca — Whitehead  Torpedo  Tubes. — A  new  model  torpedo  t 
to  which  this  name  is  applied,  was  tried  on  board  the  torpedo  sch 
ship  Trinacria  at   Spezia.   Italy,   on   August  9,   19,   and   20.     The   / 
Militare  e  Marina  says   that  the   trials   were  very   successful    and 
vessels  of  the  Italian  navy  will  hereafter  be  fitted  with   tubes   on 
system. 
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SmokeUss  Powdtr.  Nitroeeituhse,  and  Theory  of  thf  CtUuhsc  MctecuU.  By 
John  B,  Besnapou,  Lieutenant.  U.  S.  Navy>  New  York:  John 
Wiley  &  Sons;    London:    Chapman  &  Hall,  Limited. 

This  book  is  the  most  important  recent  contribution  to  our  knowledge 
of  smokeless  powders  of  the  nitrocellulose  type  and  of  nitroctllulose  in 
g^eneral.  All  ordnance  matters  are  progressing  so  rapidly  that  it  is  with 
difficulty  that  the  most  studious  officer  can  keep  up  with  aM  new  devel- 
opments, and  in  no  branch  of  ordnance  is  the  difficulty  more  pronounced 
as  in  that  of  explosives.  !Much  is  being  published  on  the  subject:  but  a 
great  deal  of  it  is  made  up  by  Ihe  papers  of  inventors,  written  for  the 
purpose  of  exploiting  their  wares;  some  appears  in  disconnected  frag- 
ments in  government  and  scientific  societies'  reports:  and  some  in  the 
general  literature  of  chemistry.  But  thers  is  no  very  late  work  in  which 
this  information  is  gathered  and  treated  from  the  ordnance  standpoint. 
It  is  therefore  with  the  greatest  satisfaction  and  interest  that  we  receive 
Lieutenant  Bemadou's  work.  He  has  not,  of  course,  covered  all  the 
ground  desirable,  for  we  need  a  ^eat  deal  o(  information  from  the 
proving  ground  and  the  testing  laboratory.  But  he  ha.s  taken  up  one 
branch  of  the  subject— the  chemical — and  treated  it  in  a  most  satisfactory 
manner.  As  to  the  author's  views  in  regard  to  the  structure  of  the 
cellulose  molecule,  the  reviewer  is  not  a  competent  judge.  Only  a  few 
chemists,  experts  in  this  particular  line  of  investigation,  could  pass  upon 
the  question.  There  are  some  facts  in  apparent  opposition  to  the  theory 
advanced,  but  it  is  quite  possible  that  they  can  be  shown  to  be  in  agree- 
ment. The  author's  discoveries  that  nitrocellulose  dissolves  in  ethyl 
ether  alone  under  the  influence  of  intense  cold,  and  that  at  similar  tem- 
peratures all  celluloses,  with  the  apparent  exception  of  the  highly  nitrated 
insoluble  variety,  dissolve  in  ethyl  alcohol,  are  most  important,  as  one 
of  the  troubles  connected  with  the  manufacture  of  stable,  non-friable 
nitrocellulose  gtinpowder  is  tfie  difficulty  of  drying  the  colloid  contain- 
ing a  considerable  percentage  of  water  and  alcohol  without  rendering  the 
grains  so  brittle  ih^t  they  are  liable  to  break  up  in  the  gun  and  f-o  cause 
irregular — and  perhaps  dangerous — pressures.  Such  discoveries  as  these 
lead  us  to  believe  that  in  developing  a  purely  nitrocellulose  powder  we 
arc  following  the  ri^ht  path,  and  to  hope  that  we  shall  in  time  produce 
a  nearly  ideal  propellant. 

The  appendices,  which  form  something  more  than  half  the  book,  are 
not  less  valuable  than  the  main  text.  Their  distinguished  authors  are  so 
widely  known  that  a  review  is  needless  to  convey  a  knowledge  of  their 
importance,  and  the  title  in  each  esse  is  a  sufficient  indication  of  the 
contents.  The  first  is  a  tranJation  by  Lieutenant  Bernadou  of  M.  Vielle's 
"Researches  upon  the  Nitration  of  Cotton",  the  second  is  Lieutenant 
Bcmadou's  translation   from   Ihe   Russian  of  Professor  D.   Mendeleefs 
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paper  on  "  Pyrocollodion  Smokeless  Powder  ":  the  third,  a  tranlatioi 
a  paper  by  M.  Bruley  on  the  "  Nitration  of  Cotton  " ;  while  the  fa 
is  a  lecture  delivered  by  Lieutenant  Bemadou  before  the  Naval  ^ 
College  in  1897. 

L.S.V.1 

BvUetin  de  V Association  Technique  Maritime,  190a 

This  very  valuable  publication  contains  a  mass  of  matter  too  ex 
sive  and  diverse  in  character  to  be  properly  reviewed  in  a  limited  sp 
and  only  a  few  words  can  be  said  on  the  pikers  read  before  the  A 
ciation.  The  first  is  one  by  M.  Bertin,  Director  of  Naval  Construct 
on  the  Stability  of  a  Steamer  after  Collision  (and  injury).  The  ol 
papers  are: 

a.  Note  on  an  Application  of  the  Theory  of  Stability  at  small  An; 
of  Inclination;  by  M.  Van  Meerten.    This  ir  very  brief. 

b.  Note  on  a  new  Calculating  Machine;  by  M.  Bonnet. 

c.  Resistance  of  Ships;  Effect  of  a  Change  in  any  Dimension;  by 
Rota  (Italian  Navy). 

d.  Practical  Formulas;  by  M.  Afanassief. 

e.  Contribution  to  the  Theory  of  the  Screw  Propeller;  by  M.  Rati 

f.  Screw  Propellers;  by  M.  Stephune  Drzewiecki.  This  is  a  very 
tensive  paper  on  a  subject  of  which  we  know  entirely  too  little. 

g.  On  a  Rational  System  of  Units  in  questions  of  Naval  Constructi 
by  M.  Hauser  (Chief  Constructor,  retired). 

h.  Standardizing  of  Results  of  Calculations;  by  Prof.  Biles  of  Glas( 
University. 

«.  The   Future   Fusions:    Armored   Cruisers,   cruiser-destroyers. 
Submarine  Boats;  by  Colonel  Cuniberti  (Chief  Constructor,  Italian  Na 
These  are  the  three  types  towards  which  Colonel  Cuniberti  thinks 
naval  construction  is  tending.    This  is  a  very  interesting  paper,  but 
cannot  quite  accept  all  the  distinguished  author's  conclusions. 

y.  The  Fighting  Ship  of  the  Future;  by  Mr.  F.  C.  Goodall,  M.  I.  N. 
and  A.  C.  Holzapfel.    These  gentlemen  propose  a  ship  600   feet  Ic 
i  100  feet  beam,  28  feet  draft,  displacement  31,000  tons.    This  ship  cc 

i  be  very  perfectly  protected  and  very  powerfully  armed. 

j  k.  Note  on  Tonnage  Laws;  by  Mr.  Isakson  (Lloyds  Inspector). 

I  /.  Tests  of  a  Belleville  Boiler;  by  M.  Duge  de  Bernonville. 

m.  Study  of  Boilers;  by  M.  Montupet.  This  is  a  study  of  the  M 
tupet  Boiler,  and  is  profusely  illustrated. 

n.  Comparative  Measures  of  Vibration  on  the  German  Cruisers  Ha 
and  Vineta;  by  Herr  G.  Berling  (Constructor,  German  Navy). 
■!  0.  Vibrations  of  Steamers;  by  Herr  Otto  Schlick. 

■J  p.  Propulsion   of  Ships   by   Discs,   etc.;   by   Captain    Garin    (Spar 

I  Navy). 

q.  Fatigue  of  Boiler  Tubes;  by  M.  Simonot.    This  is  a  long  paper  c 
taining   some  data   and   an   extensive  theoretical    investigation    of 
1  subject. 

i  r.  Note  on  the  subject  of  a  River  Boat  with  Multiple  Screws;  by 

Ch.  Doyere  (Chief  Constructor). 

s.  Protection  of  Hulls  of  Ships  against  the  Torpedo  and  the  Ram,  : 
the  possible  Change  of  Form  and  Proportions  to  Assure  this  Prot 
tion;  by  M.  E.  E.  Goulaieff  (Russian  Navy). 
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t.  Memoirs  on  a  New  Type  of  Ship  that  does  not  Pitch  or  Roll  and  is 
Uncapsizable  and  Insid>mergible;  by  M.  Turc  (Lieutenant,  French  Navy). 

M.  Construction  of  Petroleum  Vapor  Vessels  in  Sweden;  by  M.  Hugo 
G.  Hammar  (Constructor,  Swedish  Navy). 

V.  Light  Ships  and  Inspection  Steamers  of  the  United  States  Light 
House  Service;  by  Mr.  W.  T,  Sylven. 

w.  Electric  Plant  in  the  Lisbon  Arsenal  and  on  the  Cruiser  Rainha 
Donna  Amelia;  by  M.  Croneau  (Chief  Constructor,  Portuguese  Navy). 

X.  Notes  on  Refloating  of  Ships;  by  Mr.  D.  W.  Noakes. 

y.  The  Floating  Dock  as  a  Naval  Auxiliary;  by  Mr.  Lionel  Clark, 
M.  I.  N.  A.    This  paper  contains  several  points  of  great  interest. 

s.  Steel  Hawsers  for  Towing  and  Gear  for  Operating  Them;  by  M. 
Moissenet  (Chief  Engineer,  French  Navy). 

aa.  Water  Screens;  by  M.  Dibos.  The  water  screen  consists  of  a  series 
of  jets  of  water  which  can  be  interposed  between  a  fireman  and  the 
steam  rushing  from  a  bursted  tube  or  other  fitting  from  which  steam  is 
escaping. 

bb.  Naval  Architecture  Considered  from  a  Business  Point  of  View  and 
from  that  of  its  Effect  on  Commerce ;  by  Mr.  T.  V.  S.  Angier. 

cc.  Description  of  the  Works  of  the  Newport  News  Shipbuilding  and 
Dry  Dock  Company;  by  Mr.  M.  S.  Chace. 
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[AUERICAN.} 

ARMY  AND  NAVV  JOURNAL. 

October  5,  1901.  Smokeless-powder  Tests.  Superimposed 
Turrets.  Severe  Loss  in  Samar.  Launch  of  I  he  Naval  Vessels, 
The  Samar  Disaster.  For  a  Naval  Reserve.  Benedict  Arnold 
as  a  Patriot, 

October  12.    The  Samar  Disaster. 

October  19.  Increase  in  Naval  Construction.  The  Sur- 
geon-General's Annual  Report.     On  Behalf  of  the  Artillery. 

October  26.  Filipino  War  Methods.  Honoring  Heroes  of 
18 1 2.  A  Good  Word  for  the  Staflf.  Prospect  for  Naval  In- 
crease, Our  Na%'al  Engineers,  Navy  Construction  and  Re- 
pair. Navy  Ordnance  Bureau.  Board  of  Ordnance  and  For- 
tifications. 

NovEMUKR  2.  Filipino  Crimes.  German  Army  Manoeuvres. 
Curious  Filipino  Bullets.  Adininistrative  Efficiency,  Russian 
Kitchen  Wagon. 

November  9.  The  Wars  of  tire  Future.  The  German  Navy 
Lt-ai^'ue.  Physical  Training  Afloat.  Oti  behalf  of  the  Ordnance. 
The  Revenue  Marine  Service.     Naval  Frogrammc  Adopted. 

November  t6.  Gun  and  Mortar  Trials.  Of  Importance  to 
the  Marine  Corps, 

NnvKMHER  23,  Legislation  for  Navy  and  Army.  Engineer- 
ing in  the  Navy.     Brilliant  Work  of  the  Marines. 

CASSIER'S  .MAGAZINE. 

OcToiiER,  njoi.  Electric  Power  at  Jajcc,  in  Bosnia.  Some 
Recent  .American  Industrial  Consolidations,  Some  Electric 
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CommuAlcatUine:     SnbmirlDe    ^gaaiiBg— 
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aa  Britiih  ihipt.  No.  90,  p.   (EV. 
Tctrerapll.    mrelen,    in    Britlah    NaT7, 
Va,  ».  p.  ti4. 
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iron,  mating  of  Lron,  No.  ffl,  p.  1S5, 
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RusiU,  ntBterUla  ot  iblpt.  Ko.  90,  p, 

eii. 

tteel,  jujrfter  atael,  Ho.  100,  p.  Bn. 
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Cnited    States   Army    amokeiaa.    No. 

IDO,  p.  tfa. 
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i-indi  gm,  K.  99,  trU«,  No.  oe,  p. 
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4-iDch   {new),  trials.  No.   100,  p.  835. 
8- inch    (new),   trUU,   No.    lOO.   p.   SSM, 
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But  and  Stroud,  remarka.  No.  100,  p. 
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Flake's    Hew    tunrC    r;UigE>aiidef,    No. 

06,   p.   484. 
aew  rertical  baae   tjpe.   No.    lOCV,    p. 
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penoiuul,   inrrcaae.   No.  flS,   p.   8SZ. 
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100.  p.  TBI. 
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9B,  p.  3S0. 
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100,  p.   763. 
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001. 
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p.  176. 
Norway— budget  for  1900-OJ,   No.  97,   p. 

17S. 
budget  for  1001-03,  No.  IDO,  p.  773. 
Guaaia—budget  for  1901,  No.  97,  p.  ITS. 
budget  for  ISOl-Of,  No.   100,  p.   774. 
&r«   at    Oalemaia    bland    Sfalp    Yard, 

No.  OS.  p.  (HI. 
Spain— program  (new).  No.  100,  p.  77G. 
Sweden— budget    for    18(12,    No.    100,    p. 

TT6. 
peraoBovl,  nunbei*,  No.  100,  p.  T74. 
Ttirlte>'— program  of  rccoDilructlon,  No. 

100,  p.   TTS. 
Halted    9tBteii— budget,     I9UI-02    (naval 

appropriation    bill   aa   pawed),    No. 

ST,  p.    186. 
doc)i«    for    torpHo-boata    at    Norfolk, 

No.  inn.  p.  788. 
dry  docka  ^new),  K«,  99,  p.  CIS. 
drjr    docks,     new    docks    at    Alglcra, 

Guvn  and  New  York,   No.    100,   p. 

Tfti} 
wtiniatis  for  lOOe-03,  No.   lOO,  p.  T7S. 
NaT7  Yard,  New  Vork,  improvemt-nta, 

No.  99,  p.  019, 
narr  r*rd  at  OloDgapo,  remarks.  No. 

100,  p.  7S0. 
navy  jrard  at  San  Jwan,  rejaark".  No. 

100,  p.  7B0. 
WkVj  yiti  at  San  Juan,  No.  90,  p.  et9. 
peiBuiuiel,  "  Naval  admlniatratlon  and 

Olganintion,"  No.  07,  p.  1. 
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peneimel,  Philippine  firenen,  No.  96. 

p.  «0S. 
pefMBBcl,  Plkillfipine  Sranm,  No.  100. 

p.  Tao. 
pcncnnel.     traitikiic    of     firpttu-n     on 

Balei«h,  etc..  No.  ino.  p.  TSO. 
^tnODD^l,     tecommt-nilslioni     ot     the 

SKTCtJLrr,  No.  ItM,  p.  777. 
pemnuMl.    war    collect,     irxpiUiulIon 

Of  coww.  No.  96,  p.  301. 
prognunine    far   IlXtt-09,    So,    100.    p, 

TTT. 
VetwzueU — prsgrun   (new),   No.   100,   p. 

Tsa. 

Opentioni,      MuKBurm:      Fnnce— iut>I 

RijU}tpQfT«i,  UUl,  Ko.  W,  p.  689. 
Opcntioma,  VTif :  Auctrit  Uid  It«ljr — Uma, 
naral  cunpsign  of,  Ko.  H,  p.  311. 
CbiHA  Ahd  the  allied  powers — opcntloua 
in  nDrt^  ChiiiA,   a   i^omxtipri  to  the 
ttfticlc    Wliich    appeared    in    No.    M, 
No.   m.   p.  373, 
Otmt    Britain    and    fSpiln— Britijjj    con- 
fjucsta  iq  tbr  PhilltipiD<!^«  No.  97,  p, 
7B. 
tViwaDtirl.     Set  Nafj   (Notion)   P<?r«ono«L 
ProKTiun.     See   Ktvy   (N:ittonJ    Program. 
ScTtw«— triili    of   Bcprwa    »n    the    Pn>iBe» 

thtUK.  No.  IQa,  p.  7flB, 
Ships:   Ar^Dtina — batUeahip  ordcrnl.  No. 
lOO,  p.  7ei. 
^uobosu  buildiD^,  No.  100,  !>•  TEL 
AiMtria^rtnorcd  cniiier  E,  d<sorlptlon, 
No.  07,  p.  IM. 
Ajpsd,  UuiK^,  No.  lOO,  PL  7GZ. 
Arnad,   tURiiM  of  dil|H  of  tilJ«  clu*. 

No.  98,  p.   381. 
Inttleahip  A,  dvaptneemeat.  No.  97,  p. 

Dji&ufa«  flotilla.  No.  9S,  p.  asi. 
HtlobuiY,        complete       dcsCTiption, 

lannck.  No.  &?,  p.  I5i. 
ftngetrar,        complete        deicriptloli, 
laundi.  No.  ST,  p.   ISt. 
Brasil — lubnuriiw    boats,    No,    100,    n. 

BuildiBK.    Sm    Ship*    (NcttDBy^-vcgirtt 

buiMing. 
Chile — Aliiilntite    SciMiivC,    Liltticli,    No. 

li»,  p.   752. 
tflrpt-ijo-lwiat  destroyeri  purcbjued,  No. 

1**1,  p.  rss. 

ColuitiliK^'NunDuiLa  purchued.  No.   SB, 
p.  381. 
L*.  Popa,  founderiid.  No.  100,  p.  763. 
Dcnnurk — Hcrluf  Trolls,    tri»l,    drtcrlp- 
tioii,  No,  HA,  p,  381. 
VaeB,  tioldDK  of,  No.  100.  p.  753. 
BcuMlor — rimboKta    purehtMd,    No,    VS, 

p.  sss. 

Frntce— Alg#rlen,    Uuneh,    No.    08.    p. 

Arc,   dacriptiai),   No.   M,   p.   380. 
annored    mxlier   O    11,    ordered,    Ko. 

lOO,  p.  7&3. 
AodKitKtx,    trial,    opeed,    dMcrioUon, 

No.  87,  p.   187. 
B«Ieste,  dMCripLton,   No.  9%,  p.  3M. 
P«fiinl.  itruck  ttam  llit.  No.   10U>,  p. 

7m. 
Seller,  docriptlon.  No.  OS,  p.  SSO. 
Bombarde,  dacripUon,  No.  9B,  p.  198. 
Bomborde,   ordered.   No.  00.   p.  (fill- 
Bawmxqiit,     Idunch,     ipeMl,    deacrlp- 

tloii.    No.   ]no.   p.    rM. 
Catapulte,  dueniption.  No.  M,  p,  $88, 
Qltspulte,    ordered.    No.    »!',    p.    SfiS. 
OlwCeaUliilUlllt,  triaU,  No.  100.  p.  7fi4. 


Coim1«,    lEe«| 

tiaa.  No. 
Dard.   d 
Davout,     . 
Pi  111  I.    deaq 
Devastation, 

p-   158, 
DupeTr#,     rat 

Dnpctit-T&oq 
No.   90,   p. 

Sp«e,  trials. 

Ewvipette.  lai 
p.   157. 

E^MKlon,  Imm 
7ff7. 

Eur«,   «tmck 

p.  7m. 

FarfatSet,  Una 
96.   p.   387. 

Wwn««X«.  la« 
No.    W,  p. 

Furieicr,    rrtu 

ISO. 
OaIjMcniiU«T«,' 

100.    p.   7«d. 
Goubet    K<».    1 

tfOD.    Stt.    14 

iUustratitm. 
Onatare    Z#d«. 

p.   SM. 
OTfDQOte,   de«c 

fratioit.  Xo» 
Ifrna.    trials,    ( 

385. 
I#na,   floaJ  trim 
Indomplable.    j 

ed.  Nu.  100,  1 
Jav<.Iinf,  flirst^ 
JclLnnc      d'Ax<« 

(un-page     Oil 

761. 
LauaqnnMt,  atl 

t>.   700. 
I>oti    GaraibHtt 

7M,  • 

Libi^Uulc,   buiU 
Uart^au,     recori 

ISO. 
HLttral,  d«wHa 
JiijtraJ,    UuiM^ 

p.  S8S. 
MftLr«I.   trial,   i 
MoBte^lm,     tria 

tioa.  No.  IDOJi 
Hone.   aUtack  < 

No.  00,  p.  S^ 
iicrip,   triaJa,    n 

V7.  i».  ise.  1 
Uaiiii;i(]Vl.  deacri 
MottsqurtOD.    da 

SSfl.  ■ 

NarrsI,   trials,  p 

«7,  i,   158. 
Hsrv»1,    M«    trif 

504. 
Nautilr,   struck 

7150, 

NntttttW-,      FtlfVMI 

t^trie.    pritM<4t 
bfttttrdiipiii/ 

Prrtiit»atie, 
P7,  !►.   UST, 
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PiqMt,  triili.  No.  US,  p.  SSS. 
Pi8t«1et,   dencrlpUon,    No.    EH,    p.   S9B. 
bro^atn,  ItJOlOS,  No.  SO,  p.  663. 
lUpi^rt-,   launih,   Mo.  OD,  p.   W2. 
Efuublique.     principal     OftaltR.      Sbq 
•^Sew  b»*tloaii|»."  No.  97,  p.  ISO. 
Itei)ubi,    commiHTdnecl,    No.    100,     p. 

nooBstmctioiit    Ne.    S?.     p. 


i'>Httiii, 


Wire,  deacrlpUoii,  Ko.  S6,  p.  saa. 
■hlpa  «f  new  prognia.  No.  Bft,  {h.  iSS. 
Siture,  Uunch,  Ko.  IW,  p.  TST. 
Bbnoun,    launch,   deacriptitja,  Ko.   BS| 

Hbkiud,    trill],    deacriptifin,    Nd.    1Ui>, 

HrCw,    Utmdi.    deacriptioa.   Kg.   M. 

p.  WT. 
BSrMw.  trial:*,  No.  IW).  p.  T«, 
Slntno,  dnoriptlDn,  No,  IIKI,  p.  756. 
Siroco,    Uimcti,    dracripLiOD,    ft  a.    9S, 

p.    38S. 
SiTOt«,  trial*,  No.  W,  p.  Sif!. 
lubmArine  bosU  of   imi   protrram,  re» 

roarka,   No.   W»,   602. 
Suiltr,   Uuuch,   No.   no,   p.   HM. 
Taire,  trialj.  No.  0!>,  p.  591. 
tonmlo-boat     £08.     boiler     cTcikidcm, 

No.   I«l.   B.   757. 
torpe4o-baat    212,    launch.    No.    S8,    p. 

aae. 

tOLTpetto-biNit    2^,    Utinch,    trim],    N«. 

100,  p,  TST, 
torpeito-boat  SM,   launcti.  No.   100,   p, 

717. 
tnrpedo-tHmt  3&8,  trial  ipi!«d.  No.  100, 

p.   7S7. 
torp«l«}-boat  S59,   liundi,  No.  100,   p. 

767. 
lon>«do-tMMit«    building.     No.     96,     p. 

3S3. 
torpedo-boats  No*.   20.  38.   4S.  6S,  Dl, 

US,   113,  110,  134,   (truck   IrotD  llat. 

No.  ino,  p.  Tfln. 
iorppdo-boat«  ordered.  No.  29,  p.   60& 
IVHiqonUnc,    launch,   dMcrlption,    No. 

ffl>,  p.  an. 
TnmaM»Be,  triab.  No.  100>  p.   1ST. 
Triton,  acfidirnt.  No.  100,  p.  7fiS. 
Tritoa,  Uusch,  Kd.  99,  p.  G03. 
Troinbe,  triAl  nic«d.  No.  lOa,  p.  T5T. 
Tuneime,    atruck   from    liat,    Ho.    \oa, 

p.  700. 
lypbon,   launch,   docrlptton.   No.   W, 

p.  &sa. 
Valmr    new   losding  appiratut.   No. 

ItM,  p.  7». 
V^Tun  submarine  boat.  No.  9B,  p.  887. 
Victor  iltiso,  d«MiiptioD,  flluitnitioti. 

No.  OS,   p.  SSt. 
Germany— Aeidi',    boil(?r    accident,     No. 

100.  p.  <63. 
AriaoDe,   tKil]«r  accident.    No,    PO,    n. 

«n. 

Ariadne,  tri*l.  No.  100.  p.  783. 
arniDr«d  era  bier  C,  N«.   US,   p.  388. 
armorid  cruiMr  C,  contract  a«nurd«d. 

No.  90,  p.  ecw. 

faatlleafatpa  H  and  I,  contracts  »ttard- 

«f.  No.  W,  p,  SMI. 
hattb-sUipa   l{   nod  I.   dciicriplioD,  No. 

Ifm,  p.   761, 
bittlir«hipa  H  and  I,  r«tnarin,  K«.  Vt, 

p.   IflO. 
Bfowiilf,    rcOTiiMt ruction.    No.    Cft,    p. 

SOO. 
B<«wiiir,    roconatruction,    Nn.    90,    p. 

Ml. 


Braodenlitu-g  ckn,  rKonatnietion,  No. 

lie,  p.  SSO. 
crulaen  □,  H  and  T,  (wutraeti  awarti- 

Hi,  No.  90,  p.  ISO. 

ft*j»,  trial*.  No.  m,  p.  ass. 

Hagcn.  illustration.   No.   !»,   p.   3!M). 
HagCTi,   reconstruction,    trial.   No,   WJ, 

p.    102. 
Heimdal,    reconctiDctlan,    No.    06,    p. 

390. 
IJHradal,    rwonstruetlon.    No.    M,    p. 

001. 
Hlldebrand,  reconstruction.  No.  96,  p. 

son. 

Hlldcbrand,  recODstfueiion,  No.  (M,  p. 

00  J. 
£aia«r  Barborowi,  triaJ«,  No.  WO,  p. 

Katier     Claa,     dncriptlon.     remarkt. 

accident  to  Kslan-  rriedricb  m,  it 

lurtniticin.  No.  Bfl,  pp.  Sfis,  BSD. 
Eaiaer  Fricdrich  III,  deacription,  accl- 

dent,    Uliutration,   No.   SS,    pp.    888, 

389. 
lfeckl«nburp(,  launch,  Ntj.  lOtl,  p,  79. 
Medusa,  launch,  No.  97,  p.  161. 
Niobp,  triali.  No.  91.  p.  ISl. 
Nytnphc,  triilA,  No.  U7,  p.  I(t1. 
Panlhor,   launrh,   drMriptlcm,  iHiHtra- 

tton,  No.  m,  p.  SSB. 
Prim    Adalbert,    launch ^    dt^criptlon, 

No.  i»,  p.  eoo. 

PrliiErafl  Wilhclm,  reconstruction.  No. 

97.  p.  1». 
Scliwaben  (O),  keel  laid,  complale  de- 

Bcription.  No.  OT,  p.  l«. 
achwBhen.   lnuoch.   No.   100.   p.  702. 
«h!pi  building.  No.  WI,  p,  ISO, 
Ship*  building.  No.  P9,   p.  5i«, 
Shi  pa    built,    building   and   projected. 

No.  89.  p.  Se9. 
Tli;er,     illustnttlorv,     dcacrlptlon     (am 

Panth«r).  No.  98,  p.  1188. 
torp«do-boata  Q  I08  to  Q  US,  building. 

No.   B»,  p.  «0t. 
torjwdo-boat  f}  IQS,  latincb.  No.   100, 

p.  7ftS. 
torpedo-boata  S  90   to   S  113,   dimeu- 

CKina,  etc..  No.  97,  p.  ISt. 
torpedo- iKMt    S    11)2,    Inuneb,    No.    OD, 

p.  001. 
torpedo-boat    3    107.    launch,    dcacrip- 

tioo.  No.  1(X).  p.  7(».    , 
Wuehi,  tunk  in  collialoD,  No.   100,  p. 

7B3. 
W*ttin,  launcli.  No.   97,  p.   900. 
ZAhringi'n,   launch.   No.  99,  p.  WD. 
Grut   Britain— Abouklr   trlola,    No.    W. 

p.  oos. 
AlM»ar1e,   launch,   dacriptioK,   i11UH< 

tratlon,  No.  97.  p.  107. 
Albion,   trialEi,  No.  W»,  p.   HW. 
Aaaiatance,  completed.  No,  10(1',  p.  7%. 
Anictaiice    (repair    sjtlpj,     puii'b«»ed. 

No.  VJ,  p.  lae- 
Bacchante,     launch,    dcaeriptlon.     No. 

97,  p.  las. 
bBttt««hi|M,  new,  •minunllioit  fupplj. 

No.  ion,  p.  TflS. 
He<Mord,   launch.   No,  lOO.  p.  T*l. 
Bf-llrlslp,  iweptured  for  new  trials.  No, 

loti,  p,  aso, 

boilen  for  ■hlpbullUins,  No.  OO,  p. 
802. 

Bulwark,  triabi.  No.  00,  p.  A0(. 

Oaeaar,  MO-ntlle  trial.  No.  I?7,  p,   ino. 

ClwllenfreT,  Icecl  laid.  aliKbt  descrip- 
tion, No.  07.  p.  100. 


S6o 


ChttIlcBg«f,   not   to  be  iheaUied,   Ko. 

W,  p.  SD2. 
t^brti,   tniindcritip  of,  No.   100.  p.  7BT, 
CoBirnQQirpalth.     purtial      i-lMtcriptlon, 

Ko.  09,  p.  DOS, 
CornwaUifl.  Uunch.  No.  0».  p.  OOS. 
Omsjr,  trials,   No.   97,  p.    Iffl), 
DvitiK,  KMldpnt.  Nd.  W,  p.  9nfi. 
Dido,  MO-mile  trial.   No.   07,  p.   100. 
Domlnlotl,  pvtlal  dc^crlptJoD,  Nu.  Wt, 

p.  fln. 

Dr&ke,  Uunch,  No.  07,  p.  10A. 
Duncan,  tAunch,  No.  ««.  n.  3(f2. 
Encounter,    kerl   l«ld,   alight   deu-rlp- 

tion.  No.  fft,  p.  1». 
Encounter,  not  to  be  «li»tb«({,  No.  M. 

p.  SM. 
G^tttele,  laundi,  dcHTripllDn,  No.  IT, 

Wievlej  trUK  No-  l(»i  P-  7(M. 
Emx,  laiincb.  No-.  100,  p,  TSt. 
Kiuyalui,  ««!idient  In  dock.  No.  100,  {K 

7B5. 
EutTftlul,  UuDch,   Ko,  «a,   p.   SOS. 
Eimcnitb.  iAunch,  No.  100,  p.  iQi. 
Expr«M,  muntlstBclory  triau,   No.  90, 

p.  406. 
FttsUtstt,  Uanch,  docriptioo,  No.  tS, 

p.   1199. 
Foniildkbti>,  tritli,  Ko.  08,  p.  OM. 
Good  Hope,  Utmcn,  Ko.  W,  p.  146. 
Qrcyhotmd,    laimdi,    deicrlptioii.    No. 

W,  p.  ITO. 
Orcj'hoirod.  irUb,   No.  100,  p.  747. 
Hiuafd,    tender    lor    lulinufinH,    No. 

idO,  p.  7«&. 

Hrmctntli,  tri4il«.  No.   100,  p.  788. 
niuitriou*.  8ao<iuiie   trltl,   No.   U7,   p. 

IfflJ, 
ImpUcablf,  linkio^  of  barbettea.  No. 

MO,  p.  7W. 
laipMCSl>lc,  trlftti,  deocription,  No.  06, 

p.  «». 
Indiutiy,  Uuncb.  descriptloo.  No.  W, 

p.  «a4. 

Tib,  80O-mil«  trial.  Ko.  »7,  p.  101. 
Eani^Broo.  trials.  No,   OS,  p.   SOG. 
KcTjt,   Utiiieh,  No.  97,  p.   IfS. 
Khalni,  purchaM!d.  No.  07,  p.  IM. 
King  Alfred.  Uunch,   No.  100,  p.  TS4. 
KinB  Edward  V|I,  psrcift]  d«*ctiptlon. 

No,  9$.  p.  W». 
L«»,    trial,   dimpruioni,   rtc.   No.   OT. 

p.  171, 
LeVlttlmn,  Uunch,  dissaription.  No.  W, 

p.  ao!. 
Li-relr,  trlali.  No.   M,  p.   StM. 
Uerlin,  t»id  down,  ttlEht  dcscrtption, 

No.  97,  p-  IM- 
UEnerva,  trUk,  No.   100,   p.  tSS. 
Monmouth,  liuncb.  No.  100,  p.  TM. 
iioatngm,    tauoGlt,    d««crlption,     iUui- 

tration.  No,  97,  p.  Ifli7. 
Moorhen,   launeh,    triaU,   Ho,    100,   p. 

7(Ui. 
Mutixw,   tri«li.   No.   97,   p.   170. 
Mrrmldon,   trialB,   No.  tw,   p.  30S. 
Uyrmidon,  trials.   No.  97,  p.   171. 
Nubian,  purchaaed.   No.  B7,  p.  Iflfl. 
Ocffnii,  my^tnilt:  trial.  No.  07,  p.   1(S0. 
Odla,    laid   down,    alifht    deacrlption. 

No.  97,  p.  160. 
Pandora,  trlalt.  No.  98,  p.  m. 
Pandora,  trial.  No.   6P,   p.  SOB. 
Powerful,    addition    to    battery.    No. 

100,  p.  76&. 
Prince  of  Wale*,  keel  laid,  de«?ripllcm. 

No.  W.  p,  302. 
profnm  for  leOl-OS,  No.  V7,  p,  143. 


proKTBm  for   1901>0t,  Ife.  M^ 
proiqetheus,   trials  of 

p.  78S. 
Queen,  keel   laid,   deaoi 

p.  90i. 
Bac«horac,     attempted    trial, 

p-  605. 
lUdeborac.     iBtuioh,     di;«cri)i(lin), 

07,  p.   170. 
BAfflJUiefl,    SOO-mile    trials    Ho. 

lOP. 
ncnown,  800  mfle  trial,  Ko.  97. 
Roebuck,  lAunci),   deacription, 

p.   170. 
ftoebuck,  triaL  No.   IW,  p.  787, 
Ror*t  n«k.   800- mile   trial.  No. 

p.  IW. 
Koyal   Sorereign,    SDO-iolIe    Ivialt 

07.   p.   109. 
Buaiell,   launeh,    dcaerlptiott. 

tlon,  IgO,  97,   p.   107. 
Seal,  t»dljr  injured   at  >ea.  No. 

Shearwatcft    (oll-nteed    trial.    Ht 

p.  170. 
■hlpbulldliv.  No.   VI,   p.    MS. 
ahipa  in  Kserre,  claMlBcattop. 

p.  wa. 

■tilpB  at  new  program,   ttix,  V, 
Spartiatr,    readj    for    trliJa,    Ko, 

p.  784. 

SprliSrhtl}-,  trial.   No.  00^  p.  flOC. 
gubmorine   boata,    dracnptiea,  ~ 

a.  3Si. 
submarine  boats,  launchea, 

100.  p.  708. 
Sutlei,  trials.  No.    B9.  p.  9S6. 
SlyblUe,  wrecked.    No.  OT,  p.  1 
SjTCfl,  launch,  descriptloD,  No. 

170. 
Syren,  trial.  No.    100,  p,   7W. 
Teal,    laliticb,    trial,     oMcripti 

SO.  p.  003. 
Teal,    trial,    drwcriptjon,     f. 

No.   S9.   p.    581. 
Territile,  addition  to  batterr'.  Hi 

p.  Tfifi. 
torpedo-boat  SI,   rank.   No.   W, 
torpedo-boa  Ca  96    »nd    9B,    lai 

Bcflptlon,  No.   97,  p.   170. 
torpedo-boat  M,  trial.  No.  «t,  p 
tOTpedo-boat  107*    latm^.    JSo.  i 

torpedo-boat  107,    liiala.    Ko.   If 

TQS. 
torpedo-boat  106,  una«ttalket«nr  i 

No.  IM.  n.  788. 
torpcdo-boata  ordered,  Ko.  07,  p 
torpedo-boat  destrojretm,  new  tvpl 

100,  p.  7«1. 
torpedo-boat     dcstroTEtw,      aea-ka 

qttalitie*.  No.  9S,  p.  gg4. 
triali  d  llicdIlternLncan   Bqoadraa 

WT,  p.  WB.  ^ 

VengcaBM,  trIaU,  No.  99.  p.  QOl 
Venoa,  HOO-mlle  trUI,  Ko.  OT,  -' 
TirtoHoua,  SOO-mtle   trial,    N». 

ISO. 
Vip*r.  lout.  No.   90.  p.   006. 
WoU,   itraUied  in  Mawax,   No. 

394. 

Ofe«;e— profcrain  (new),   No.  99, 
Italy— Agvrdat,    Lrl«l,    deacriai 

98,  p.  asi§. 
Anuniraalio   dl    St.    Bon,    foi 

trial.  No.  09.   p.   flOO. 
Amciiraglio    di     St.     Bon. 

serlption.   No.  06,  p.   Wt, 


] 
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^^B        Anunlnglio   di    St.    Boo,    iriili,    Ho. 

pro^un  (new).   Ho.   (^7,  p.   176.                              ^^^^^| 
torprdo-bDats  for  Ea.it   IndlH  ordered,                     ^^^^H 

^m        100,  p.  rro. 

^H        B^edeCto   Brin,    launcb.   No.    tno,   p. 

No.  too,  p.  773.                                                          ^^^H 

^M           770. 

^H       Dtlflno,   deacriptiOD   and  tixpcrtniEiiti, 

Hicam^a— Armiiilu*.      purchanrd,      d«-                    ^^^^H 
Bcnptlon,  No.  100,  p.  773.                                      ^^^^^| 

^B         No.  (M.  p.  an. 

^M      EmwEcele    Pilfberto.    trials,    deiorip- 

Norwajt^PTDKrain,  Ha.  vt.  p.  ITS.                             ^^^H 
Submarine  boatii,  No,  08,  p,  40t,                             ^^^H 

^H          tton.  No.  9i,  p.  tsn. 
^H      GtoKppe    Gunutdi,     triaU,     detcrip. 
^H         tioD,  IlliutniJon,   Ho.  07.  p.   173. 
^^1      Naabo.   liunch,    descriptroB,    Kq.   W. 

Portugal— Bjiinha  Donos  Amelia,  (riala.                   ^^^H 

dncriptlon.  Ho.  OO,  p.  81 1.                                    ^^^^^| 

Tejo,  latmcb,  description.  Ho,  100,  p,                   ^^^^H 

^^1       p.  ma. 

^H      IMtd,  launch,  dMcrtption,  No.  oe,  p. 
^H         199. 

^H        Rwina  Elena,   dociiptton,   plana,  No, 
^H            m.  p.   173. 

^H           tlcm.  No.  69,  p.   008. 

^^H       fobmarliiF  bo^bi.   rucnor  of  ofder   for 

RuMia— Admiral  Boutakor,  rtmarlks,  No.                   ^^^^^| 
07,  p.    17a,                                                                     ^^^H 

AkouU,    launch,    names    of    boats    of                    ^^^^^B 
cU«.  No.   ion,  p.  774.                                            ^^^H 

Alexander    It,     relit     oompteti<<l,     Nu.                    ^^^^^| 
tnO.  p.   77E.                                                                   ^^^M 

Altnaz.  remarka,  No.  W,  p.  Sli.                              ^^^^H 

^^B          tw«ntf  •  Ho.  fiO,  p,  010. 

^H      Yarae,  Iriialj.  dncriptiDn.  tlluatnitinii, 

^M          {To.  87.  p.   17S. 

V                  No.  OT,  p,   1T2. 

armored  iihip«  ordered.  No.  100,  p.  774.                   ^^^^M 

B«l(1an,   dewription.   No.   07.  p.   iSS.                         ^^^H 
Baklan.  kuneh.  Ho.  100,  p.  HS.                                ^^^H 

b4ttlr<hip  (q«w).  tio.  07,  p.  170.                             ^^^H 
Bekaaa,   description.   Ho.   07,   p.   1S3.                         ^^^H 

1            Jtpta — ^Alutnild.     launch,     dfniPiuEon^, 

Berkvt,    trialH,   No.    100,   p.   77S.                                 ^^^H 

^_           Ho,  100.  V.  Tn. 

DiNcatyT.    laanch.    description,    plana,                   ^^^H 

^K       Aagiri,  prindpAl  detalli.  Ho.  100.  p. 
^H          771. 

No.  07,  p.  Iffi.                                                       ^^^^H 
Borodino  claai,  description ,  plana.  No.                   ^^^^H 

^^K       AtntUd,    ordered,     principal    detailji. 

07.  p.                                                                      ^^^H 

^^H          Ho.   lOn,  0,  777. 

Borc>dfno.  launch.  Ho.  100,  p.  771.                           ^^^^^| 

^H       boats,  red«tte  boita,  triaU,  Ho,  ffiT.  p. 

Boj-arjn.   launch,  de«crIption,  No.  M,                   ^^^^H 

^B 

^^^^H 

^H       Barumne,  principal  deUlla,  No.  100, 

^H           p.  771. 

^^ft       Hato,   ordered,   principal  detaila.   No. 

Bytchetr,    launch,    names   of   boati    of                     ^^^^H 
cl^H.   No.   100,   p    774.                                                ^^^H 

ChicheKal,  description.  No.  07,  p.  16S.                     ^^^H 
collier  and  cchool  for  Sremrn,  No.  TO.                     ^^^^H 

^H         100,  p.  nj. 

^H      HatsoM,  mala,  No.   07,  p.  174. 

^^^H 

^H       Hajatort,    principal   dftalln.    Ho.    100, 

Cronitadt   haj-bor    iJtnproreineiita,    No.                    ^^^^H 

^m        p.  771. 

ao,  p.  «li.                                                       ^^^H 

^m       Hibari.  ordfrrd,  princlp*!  deUih,  No. 

cruiaera    (new)    and    deipateh    veaiel,                     ^^^^B 

^H           100,  p.   TTt. 

No.  07,  p.  lao.                                                       ^^^^M 

^H       Kiri.   ordefed,    prinoinal   dPUllt,   Tin. 

cndaon  ordered,  No.  00,  p.  eiz.                          ^^^H 
Pilia.   dcKripticm.   trial,    Hq,    )00,   p.                    ^^^H 

^B          too,  p.  77S. 

^M       EaUurarf.  haul<>d  off  re<'r.  Ho.  ei7,  p. 

^^^H 

■ 

Forelle,  description.  Ho.  07,  p.   ISS.                          ^^^H 

^P       KijI.    ordrrrfi,    principal    detaila.    Ho, 

Forelle.  trlala.  Na.  00,  p.  ma.                                  ^^^H 

^"            100,   p.  772. 

Ct««w«,  description,  trial,  Ho.  100,  n.                     ^^^^M 

f               Mikasa,  trial.  Ho.  100.  p.  771. 

^^^m 

L              Munaune,  principal  deUili,  Ho.   100, 

Oorlitaa,  dMcriplloo,   No.   117,  p.   IK).                    ^^^H 
Orach,   lieacription,   Ng.   07.   p.   183.                       ^^^^^H 

^H             p.  771. 

^m       -VUtaJta,   dew^ption.   No.   100,  p.  770. 

Gromovoi.  trials.  No.  97,  p.   ISS.                              ^^^^1 
Imperator  Aleutider  III,   lawnch.  No.                    ^^^^H 

^m     ihipq  buiidinic.  No.  ee,  p.  loo. 

^H       Sliiraltuioo,    Uunoh.    deKripUon.    Ho. 
^H           100,  p.  771. 

90,   p.                                                                              ^^^H 

^H        t«rpedo-boatB   (new)   of  39   tona.    Ho. 

^^^H 

^H          100.  p.  7J3. 

Kafful,  remarks,  No.  99.  p.  Qll.                                ^^^^^M 
Kefal,  description.  No.  97.  p.   IBS.                             ^^^H 

^H       toipedo-boata  £7,  S8,  SO,  remarki.  Ho. 

^H           lOO,  p.  77s. 

Rniiz   Potemkln   TavrichenW,   launch,                      ^^^^^B 

^M      tanwIo-lMaU    OO    and    ei,    launched, 
^^1          Ko.  too,  p.   ITt. 

descriptloD,  Ho.  07,  p.  IflO.                                    ^^^^^| 

KuUk.  deatription.  No,  07.  p.  t».                          ^^^H 
Umtenant     Bourotntff,     named*     No.                     ^^^^^| 

^F       torpedo^boata  «$,   «3,   N,   OS,   00,    re- 

1                marfca.  Ho.  JOO.  p.  771. 

too,  p.  774.                                                                ^^^H 

t£rp*d*ho»t     Atatrayvtn     ordered     o( 
r                 Thom^croft,  Ko.  97,  p.  171. 

lovsoa.  deaoriptlon.  No,   S7,   p.  183.                        ^^^^^| 

Hinin,  reOt.  No.  lOO,  p.  776.                                    ^^^^H 

^^L      Ttabame,    orden>d,    principal    detalta. 

Nlmlal    I.    iriala   unrntUtactonr,   No.                   ^^^H 

^M          Ko.  100,  f.   7T& 

Vt,  p.   1S3.                                                                     ^^^H 

^^r       l^nidilina,  deacripUon,  Hn.  100.  p.  77D. 

ITovtlc,    trial    (^preUminarj),    Ho.    100,                   ^^^H 

Tmeram*.  new  boilm.  No.  B7,  p.  T7I. 
Mejdco— «UBboata   building,   dMeripllon, 

^^^H 

Nyrolt,  trial    No.  lOri,  p.  775,                                   ^^^H 

1                Ho.  100.  p.  m. 

OaetT.   dneripttoTi,  No.  97,   p.  168.                           ^^^H 

KethefUBd*— AjB«hain,  trial,  dPseripUon. 

OUhakoT,    chriatenlnK   ceremony.    No.                      ^^^^H 

Ho,  w,  p,  na. 

lEM.  p.                                                                               ^^H 

OpNir,  launch,  triabi,  d««Tiptioa,  No. 

Otahakor,   remarks.  No.  00,  p.  fflZ.                            ^^^H 

08,  p.  loa. 

Patn^at  Aaova.   relit,   Ho.   IIW,  p.  775.                       ^^^H 

Pancraiifra,  Uuneh,  trial*,  deacriptlon. 

Petrpel.  deKTiptloD,  No.  07,  p.  183.                          ^^^M 
Pereariet,  tri«la.  Ho.  (I7«  p,  188.                                ^^^M 

No.  99,  p.  400. 

Blndjin^   deacriptioti.   No.  M,   p.   400. 

Pohieda.  trial.  No.  100,  p.  774.                                   ^^^M 

Sludjani,  trial,  diTDcnaioiu,  Ho,  90,  p. 

Retrlaan,  launch.  dMCTlptloti,  No.   07,                     ^^^H 

L^        eiD; 

p.  UL                                                                    ^^^^1 

16a 
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Ft^viMfi,   ttiiiia.   No.   100,   p.   774. 
■hip*  building,  Ito.  97,  p.   ITT. 
ShvuTvU,   dfsvriptfdg,   No.  V7,  p.    16S. 
SiMvm,  Qtdetvd,   No.  W,  p.  013. 
8ovH,    doKripUon,    iriAl,    K«.    lOO,   p. 

775. 
SterlLid,   d«wrlpt{oiJ,  No.   97,   p,  U3. 
Sterliod,  trkOs,  No.  09,  p.  4L^. 
Strij,  d«Bcriptiit)0.  No.  9T.  p.  183. 
tubiAHriBe  boat.  No.  00,  p.  QU. 
t«rpi!4o-boaU  (new),  dracripticm,  Nq. 

«,  p.  US. 
T«iiLrevitcU,  Uunch,  dencription,  pUns, 

So.  ifl,  p.  IW. 
Vitl»z,   dMttuclioO,   Uo.   fl9.  p,   612. 
Voroo,   dtncription,   tiUl,  Ko.   IQO,   p. 

176. 
Ywrtj^b,  ttiftl.  No.  100,  p.  77B. 
apnin-^roifrain   <prw),   No.   ST.  p.  181, 
)J«n>dt>ei — «ubmkrltiff  bcut,  Nd.  W,  p.  BU. 
torpedo'l'O't    dartrgyer*    gr^er^d,    No. 

100,  p.   776. 
Tia-ltcy— A««»T-i-Tpwfl.k,    to    bv    TvpmxT&i 

in  Qrrmuiiijr.  Ko.  V7,   p.   1$4. 
Avni-Uluh.  rccOnaCnJCtioa.  So.  100,  p. 

777. 
Aiiiliilj,    rect>ruitrui-tion,    Na.    100,    p, 

77T- 
bpttlciihitia.  (old),   rcpBirs,  No.   E^T,   p. 

lei. 
c-riiLier   at   Cramps,    oii]«rcd,    cuntr^ct 

■Ijtned,  No.  07.  p.  IBI. 
cruUcr   ordered  from    AnnatTOOK'i    Ae- 

lerlplinit.    No.  90,   p.   ffl*. 
rrtb-t-Bulpiid,  rwotiBiinjetitm,  No.  iwi, 

p.  r77. 
Mahmudle-h,    reconftrucLion,    No.    100, 

ji,   777. 
Mii'iudieh,  rw'onitructlan.  So.   100,   p. 

na. 
Huln-MSttfer,  reeotutracCioD,  Ko.  100, 

p.  7T7, 
MulwdcD-Ml^Er,     r(."cojntroctli)ii,     No. 

100,  p.  777. 
Orkjuticb,  reconitruclion.  No.   100,   p. 

777, 
OBaunieh,  nvonitructlon,  No.   100,  p. 

777. 
TaitMl    Statca — Adder,    UuDcb,    dnfcrlp- 

tJon.  No.  09.  p.  023. 
A]»haina,   final   trUl,   No,  97,    p.   189, 
ArkanMu,  Uuoch,   So.   (>7,  p.   ISD. 
Amior«t  (!rul(«»  (m-w),   general   Tea- 

turca.   No.   100,   p.   77D. 
mrmiirt^  C'rulHcni,  tiew  di-iii^riui,  No,  90, 

p.   617. 
Boirlf'C.    launch,    descrtptian.    No.    07, 

p.   ISO. 
Bftjrlfy,  trill.   No.  99,   p,    fl?0. 
Barley,  trial,  drscHptioti,   No,   D§;   p. 

iOi. 
BMitcy,   trlali,   dcacripttoD,   No.   (19,  p. 

404. 
RKinltridjfe,    launch,    dracriplim.    No. 

100,   p.  TBI, 
Bsmi'V,   trial,   description,   No.  flS,   p. 

4CH. 
Bitrntvi'-  trial.  No.  DO,  p.  (ISO. 
linltle^htpc,   npw   dtiaigiu.   No.   09,   p. 

au. 

b&tllf9lti(u)     (nfw},    ^cnin-al    features, 

No.    ICO,  p.  T7*. 
Biddli;,   trUl,  No.   90,  p.   B50. 
BUkelv,    Ittiijicb,    dwcriptlon,   Ko.  fl7, 

p.  1®. 
dutmcvy,     launch,     dtscrtption.     No. 

100,  p.  7fiL 


Clnciiiniiti,  u  a.  traiTiitit  dilp  U 

mm,  No,   lUO,   p.   T9&. 
Cleveland.  launc^i.  No,  LOO,  p.  * 
Colorado,    keel   lAid,   So.    OS.  p. 
De  Long,   launch,   descriptkKt,  31 

p,  189. 
Holland,    eurtue*    nut    «tf    14r> 

No.  ffi,   p.   161. 
lUinoit,  prelim  intrr  trUl,  Vo. 

im. 

nlinotB,  trial  i)pe«d,  Xo.  V9,  p. 
nUnoii,  full  data  of  trUl,  Xo.  1 

7S1. 
Lawranci?,  launch,  Aencfiptiaa,  II 

p.  lao. 
Macdonoueti,  launch,   dencriptiai 

97,  p.    liB. 
lt«llt«,    d«f!criptiaa,     tUiMtratioa 

9i,  p.    40S, 
ICatne,  launch.   No.   99,  -p.   sm, 
lla.rquec  del   Duciro,    rerouted,   M 

p.   et23. 
Uilwaii^ep,  cooirsct   aTarded,  9! 

p.    lOS. 
Hoccacla,  launch,  deacriptloBi  N 

p.  mz. 
Monitor,  a  Utile  nmcrittra  biili 

the   «ri0jiiij    Dionltor,    Xo.    H 

725. 
NcTBda,   launch.   No.    ICT,   p.   ISO. 
Newafic,    rtoobstructioii.     No.    9 

^1. 
Nirbolaoo,    lauiufh,      di3j<;fipti(7ti, 

100,   p. 
Obio,   Liuiich,    descrtptic^,    itlatl 

i,Dl  Uainr),  No.   im,   p.  MS, 
OUT  uveiil  vi  tUfhiUifc  Atp«>   Xo.  1 

£47. 
Pctiiis,rlva&Iaj    keel     laid.    No.    t 

eio. 

Perry,  launch ,   descriptlao,  {t«w  I 

100. 
Pcrrr,    uruatiBfactarv     trial,    « 

No.   S*,    p.    405. 
Petrel,   TL-pairB,    No.    9ff,    p.    S21. 
Pbiladelpbii*.     repairs,     ni>w     bm 

No.  i».  p.   021. 
Porpoise,   Liundv    Ho.   lOO,   p.  T!d 
PrKi}]«',    Uoncb,    d««crlptioti,    .No. 

p.   WO. 
lUlpiifh,   a»  a   (rsJninK   sliip    For 

ijiru.  No.  im,  p.    *K). 
Rainbow,    Utted  as    station    ship, 

im,    p.    SJ2. 
Bcina    M^rtt-dec,    r^t-oostructioii, 

99,  p.   fi£l. 
Kharic,   launcili,  Na.   lOO,   p.    T13f. 
■hips  tiijildinif,   i-onditioa   of,   Feb 

No.  07,  p.  les, 
Khip«    tiulldlng,    per   <rent    cooiplt 

where  building.  No.  m.  p.   401. 
shlpi   buildiuf.  cobditioii   ol,   No* 

No.  ino.  p.  77B. 
ahlpn   (tiew)   cotitri.cted   for    (oont 

price*,  etc.),  No.  07,  p.  183. 
Shubrfck,    triab,   dc-whptioffl,    Ka, 

p.  4DS. 
Stoolcton.  trial.  No.  07,  p,  I9a 
Supply,  {Utcd  »B  ft  staiius  iihlp, 

90,   p.  822. 
Ttiomton,   triak,   dGaciiption,  Na, 

p,   4(6. 
Tiflf^v,    launch,    dscription,  Ko. 

p.   400. 
tQrp<Mlo-l>Dats,   vara    snd    prtnermt 

tDrpfrdo-boat  sutioiu.  No.  9Q,  p, 
Trtuclun,   launch,  di?9cription.  NO- 

p.  «»■ 
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Whipple,  UuQcli,  dewriptloa.  tlo,  W, 

]i«.  lauiich,   de»cTlpt1oa,  No.    100, 

p,  782. 
WlBCDiiHui.  fliut  cum  minion  txi^.  Ho, 

QU,  ft.   820. 
Word^n,   lauocli,  dcACtipHas,   Ko.   00, 

p.  <ao. 

Snun   trtHB:   F«ctoTte»— Biii«ll»nn  factorv 
m  CalcntU.  No.  S3T. 
chinmp  arseiuU,  No,  100,  p.  837> 
Si9«ll   ariiiJ!!,   Finns:   Penftration   of  wft- 
nosed  bullets   in   flah,  bones,   etc.. 
No.  100,  p.  838. 
Pvnctnition  oC  bulleta  In  nnd,  Ko.  100, 

p.  SSa. 
Piitola — Purtelka   ud  Leitncr  in(i|;axlae 

pistol,   No.   100,  p.  838. 
Pixtoli,   (utoniAtic — Hftnijltoii  automatic 
plvCol,   No.  IW.  P>  6214. 
Lufcr  automjitlc  putol,  purchued  lor 
trial   in    U.    S.  'ATin).    No.    US,    p. 

as. 

ReroWen — Stritierluul,     new     rcTolTer, 

renurk9.  No.  100,  p.  fflO. 
Blfli»-Buic  Btr4J(rbtpu]l  rlfl*.  No.  100, 

p.  83A. 
C^loft.  army,  iDUBmotb  rifle.  No.  100, 

p.   337. 
aennaii,r  wrmy,  Hauwr  U.  BS,  inue  of, 

etc^.  No.  100,  p.   S35. 
Oennanr  U.  ST -07.  No.   VJ.  p.  SM. 
Qrtmt  Britain,  arm;,  detects  ci(  rifle* 

in  senrice.  No,    im.  p.  835. 
SncJcVHUtn  rtia|(^iuitie<,  new  mcxlv]. 

No.  100,  p.  B34. 


KiAg  To&fBSJne  for  rifleg.  No.  100,  p. 

S3&. 
Le«l'udnej  rifle.   No.   9S,   p.   4S5. 
Bwitierlancl,     new     iliort     model     for 

«p«cial  8«nrice,  No.  ft§,  p.  4SS. 
Switzerland,  new  rifle  uivd4.T  tilil.  No. 

lOO,  p.  im. 
United  States  Amy,  new  model,  No. 
100,  p.  S34. 
Rifles,    automatic — GeniiHi     Army,     ex- 
pcrimeDls  wit!)  automatic  rifle*,  Ha. 
iUC.  p.  835. 
Strategry   and   Tactics:   Coaat   in   WMifmtc, 
No.    S7,   p.    449;   No,    100,   p.   740. 
Method  for  detennlning  tactical  dlamet^ 
er»,  etc.   No.  97,   p.   BT. 
Torpedoes:   FUtlngs— Qreat  Britain,  navy, 
above- vater  tubes,   No.   100,   p.  830. 
De    Luca- Whitehead    torpedo-tube,    re- 

marks.  No.   100,  p.  840. 
Learitt  air-heating  apparatus,  dHcrlp- 

tion.  No.   100,   p.    BtO, 
torpedo-tubes,    renorod    from    Britiiti 
crulsets.   No,   M,  p.   4S6. 
Orllng   Amutron^   torpedo.   No.   100,  p. 

S40. 
Spar— for    attack    of    mbtnarlne    boata. 

No.  «fl,  p.  437. 
United   State*   Navr — retnarlcs   from   re- 
port of  chief  of  Bureau  of  Ordnance, 
No.  100,   p.  S39. 
Varicaa,  deecription.  No,  BT,  p.  Z07. 
VeaKlfl    ijuilding;.     See    Nary    iNttion)— 
V'eAtel&  bulldlttg. 
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IMPROVED  MACHINE  TOOL! 


pOn    mODBf^r^    fDETHODS. 


DOCK  CRANES,  GANTRY  CRANESj 
HIGH  SPEED  TRAVELING  CRANES. 


Drills, 
Boring  Mills, 

Sl-OTTEKS, 

Planers, 
&c.,  &c, 


Punches, 

Shears, 

Bending 

RiVKTERS, 


SUPERIOR  INJECTORS  FOR  BOILER: 
SHAFTS,    COUPLINGS,    HANGERS,    PULLI 
SPECIAL  TOOLS  FOR 
NAVY  YARDS.  SHIPBUILDERS,  &c. 


NOTICE. 

makes    no    difference    what    typewriter    you    have    used 
in  the    past,  are    using    now,  or   may    experiment    with 
in    the    future.       The    machine    you    will    eventually    buy    is 
fthe 

e^  UNDERWOOD  e^ 


Where  this    machine  is  given  a  trial  it  quickly  demonstrates 
that  it  is  the  peer  of  all  other  makes. 

VISIBLE  WRITING, 

UNIVERSAL  KEYBOARD, 

SPEED,  TOUCH. 

Handsome  Illustrated  Catalogue  mailed  on  request. 


MANUFACTCKED  BY 


The  Wagner  Typewriter  Co*, 

220  BROADWAY,   NEW  YORK. 

Chicago,  Philadelphia,  Washington  and  All  Pkjncipal  Cities. 
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NEfV  BOOKS 

PUBUSHED  BY  THE  U,  S.  NAVAL  JNSTITUTE. 

^he  Log  of  Ihe  Ghacesier* 

Commanded  fy  IS^-CommamUr  Rkkard  Wamwr^Ai 
The  Official  Rtpmrt  of  ike  Pnndpal  EveiUs  of  ket 
Cruise  dtiring  the  LiOe  War  mtk  Spatm,  iuchidin§  isfc 
desirucdom  of  Ike  Spamsk  Destroyers,  the  Rescue  ^ 
Admirul  Cerv^a^  aud  ker  famous  captsure  ef  Guamca. 
Jnd^isihed  by  aiMority  of  Ae  Navy  DeparimeuL 

troted.    Btmrndm/mttcleti,    Brie*  $1.50. 

Bmd-Book  of  Infantry  ande^rittlay  for  the  K  S»  Navy, 

By  Lieutenaut  W.  F.  FuUam,  U.  S.  Navy.     Appreoti 

by  the  Navy  DepartmiuL    FuUyiBuslraUd,     The  bade 

has  been  carefully  fiauued  to  make  it  compact^  and 

couveuieiU  for  Ae  podtet;  mauy  adddioual  diagrams, 

skowiug  formatioiu  at  a  ^auce;  apededfy  desirabU 

for  Naved  Reserves  aud  laudiug  parses. 

Htmdsomefy  totmd  ^  fkxtUt  Mkt  UaOUr  wkh  gdt 
Utterimg.    Pru*  ^.95. 

PtunphUt  of  hstradions'for  Lott&ig  mi  Firing  for  ^ 
iMtei  States  Navy,  Kng-Jorgensen  Rtfte,  Citibre  ,30 

Prepared  under  the  direction  of  the  Bureau  of  Navi 

gation,  Navy  Department,  by  U.  S.  Naval  Instituti 

Annapolis,  Md. 

These  Instructions  are  paged,  paragrapked  and  arrange* 
for  pasting  in  the  Hand- Book  for  Infantry  and  Artillery,  i8gg 
Price,  6  Cents. 

An  Aid  for  Executive  and  Division  Officers, 

Compiled  by  Lieut.  Chas.  A.  Gove,  U.  S.  Navy.  Tk 
book  contains  blank  forms  ruled,  with  watch  numben 
gun  numbers,  etc.,  in  proper  columns;  for  use  ^ 
Executive  in  his  organisation,  and  for  the  eHvisun 
officer  in  stationing  his  men.  The  paper  is  especially 
tough  to  withstand  erasures. 

Part  I. — Contains  a  description  of  the  organization 
the  "  Watch,  Quarter  and  Station  Bills."  The  Station 
for  ''Fire  Quarters"  General  Quarters,  Collision  Quar 
ters.  Getting  Underway,  Mooring  and  Unmooring 
also  the  Battle,  Boat,  Battalion,  and  Messing  Bills. 

Part  II. — Contains  forms  for  all  routine  matters. 

Part  III. — Memoranda. 
(i) 


NEW  BOOKS— Continued. 


The  principal  object  of  this  book  is  to  haz>e  at  hand  a 
s^stctnatizt'd  plan,  and  blank  forms,  that  can  be  used  in 
ail  types  of  ships.  The  scheme  adopted  has  been  suc- 
cessfully tried  on  set'itat  z'fssels  &f  the  Ntw  Navy. 

Diirtibly  hound  in  imitation  sftjt  tvitk  geld  httering. 
Price  St. SO, 

To  ntiftnfffrs  of  the  Imtitut^  at  tost. 

^ext-Book  of  Ordnance  and  Gunnery. 

^^  By  Cimtmander  R   A\  htt^trsoll,    U.   S.  Newy.       This 

^h  book  has  just  been  thoroughly  revised  and  enlarged. 

^^^H  The  latest  turret  mounts  and  types  of  guns  adopted  by 

^^^H  the  Department  appear  in  (his  edition.      The  machine 

^^^1  gt4n  is  also  brought  tip  to  date. 

^^^H  This  book  is  of  especial  value  to  officers  of  the  new 

^^^B  line  preparing  for  (heir  examination.     Adopted  as  text 

^^M  book  at  U.  S.  Natfal  Academy.     Price,  $j.so. 

^^  Svo,  jj^  P'lgfs  and  fsj  futl-page  plates. 

\  Mj^lorations  in  c^laska. 

I  By  IMut.' Commander  George  M.  Stoney,  U.  S.  Nat>y. 

In  order  to  supply  the  readers  of  the  Institute  with  this 
interesting  narrative  in  book  form,  and  to  supply  the 
demand  for  copies  from  the  general  public,  a  limited 
number  of  copies  have  been  bound  in  cloth,  with  tasteful 
and  appropriate  design  upon  cover.  Price,  $t.^o. 
n  and  Torpedo  Drills  for  the  U*  5.  Navy. 
Prepared  by  Lieutenant  E.  IV.  Eberle,  U.  S.  Navy, 
under  the  direction  of  tlie  Bureau  of  Nattigation,  Navy 
Department.  The  book  is  of  convenient  sise  for  the 
pocket.  A  valuable  book  for  the  Naval  Resen>es.  For 
sale  after  February  w,  igor. 


Handwmely  bimmi  inflexible  blue'  Russia  leather  with  gold 
lettering.     Price  $i.oo. 


Notes  on  Steam  Engineering, 

*  Arranged  for  the  use  of  Officers  of  the  Old  Line  of 

the  Naiy.     For  sale  after  Nov.  /j",  t^ot. 
Svo.,  /S4pages.     Bound  in  full  chtk.  Price  $t.SO. 
Bound  in  paper.  Price,  $i.oo. 

tAddress  all  orders  to  the 

B  SECRETARY  AND  TREASURER 

H  of  the  U.  S,  &i^'DAl  Insiitaie, 

^H  ANNAPOLIS,  m>. 
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Henry  Clay  and  Bock  &  Co. 

THE  BAVANA  CIGAR  &  TOBACCO  FACTORIES 


(LIMITED.) 


PAID  UP  CAPITAL, 


$7,000,000— GOLD. 


CIGAR   factories: 

AGUILA  DE  ORO,  (BocK  A  Co.,)  Coiicepci6n  de  la  Valla  No.  5,  7,  9&  11. 
HENRY  CLAY,  (Julias  Alvarbe),  Calzada  Luyan6  No,  &8  A  100. 
INTIMIDAD,  (AtfToMio  CarD>'cho),  Calzada  Bel&BCO&in  No.  34. 
ESPANOLA,  (FUKVO  A  Co.,)  Conaulado  Street  No.  91  A  93. 
COROKA,  (Ai.VARfi£  A  Lopsz),  Cals&da  de  la  Heina  No.  1. 
ROSA  DE  SANTIAGO,  (Roger  A  Co.,)  Calzada  BeUacoain  No.  2  C. 
FLOR  DE  NAVES.  (Cceto  Ho.,)  Eetrella  Street  No.  19. 
BSTBLLA,  {CoBTisA  A  Gomez),  Marquee  GonaaleB  Street  No.  10-. 
PROMINENTE,  (A,  MuBo),  Dragonea  Street.  No.  41 . 

ANNUAL  OUTPUT  t  OVER  85  HILLIONS  OF  CIGARS. 


CIGARETTE  factories: 
LBOITIMmAD,  ] 

HONRADEZ,        I  (Masquks  Rabill).  Paaeo  CarloB,  III. 

HIDALGUtA,        ] 

CORONA.  (  Alvarkz  A  Lopez),  Amistad  No*  146, 

FIN  DE  SIGLO,  Reyea  Street  No.  3. 

AGUILA  DE  ORO,  Bock  A  Co.,)  "| 

HENRY  CLAY,  (Juu  Alvabis.)  I  „  ■  m     i    ^  e 

V  r  PnnceBa  No.  1,  3,  5. 

ESPAr^OLA.  (FCKTO  A  Co.,)  f  '    ' 

EL  COMERCIO,  {MrOtf^L  Cubi,}   .' 

ANNUAL  OUTPUT:   OVER  1160  MILLIONS  OF  CIGARETTES. 


HABANA  LONDON 

Direccion  Genera  r.  <JS     Office,  Dash  wood  House, 

CaJle  de  Cuba  num.  3?.  JNew  Broad  Street  No.  9, 


NOTICE. 

The  U.  S.  Naval  Institute  was  established  in  1873,  barins  for  tti 
the  advancement  of  proiessiotial  and  scientific  knowledge  in  the  NaT] 
It  now  enters  upon  its  twenty-seventh  year  of  existence,  trusttog  a&  btr4 
coEore  for  its  support  to  the  officers  and  friends  of  the  Uatj,  The  men 
bers  of  the  Board  ol  Control  cordially  invite  the  co'-operation  and  aid  1 
their  brother  officers  and  others  interested  in  the  Navy,  in  furtliierasK 
of  the  aims  of  the  Institute,  by  the  contribution  of  papers  and  conant 
nications  upon  subjects  of  interest  to  the  naval  profession,  as  well  a«  li 
personal  support  and  influence. 

On  the  subject  of  membership  the  Constitution  reads  as  follows: 

ARTICLE  VII. 

Sec.  I.  The  Institute  shall  consist  of  regular,  Hie,  honorarj  tud 
ciate  members. 

Sec  3.  Officers  of  the  Navy,  Marine  Corps,  and  all  civil  officen 
tached  to  the  Naval  Service,  shall  be  entitled  to  become  regrular  or  h 
members,  without  ballot,  on  payment  of  dues  or  fee  to  the  Secri 
and  Treasurer,  or  to  the  Corresponding  Secretary  of  a  Branch.  Mea 
bers  who  resign  from  the  Navy  subsequent  to  joinipg  the  Institute  «ri 
be  regarded  as  belonging  to  the  class  described  in  this  Section. 

Sec.  3,  The  Prize  Ecsayist  of  each  year  shall  be  a  life  member  witlioc 
payment  of  fee. 

Sec.  4.  Honorary  members  shall  be  selected  from  disdaguLshed  Navi 
and  Military  Officers,  and  from  eminent  meo  of  learnios  in  ciirxl  lift 
The  Secretary  of  the  Navy  shall  be,  ff  oMcie,  an  honorajy  membet 
Their  number  shall  not  exceed  thirty  (jo).  Nominations  for  boaorai: 
members  must  be  favorably  reponed  by  the  Board  of  Control,  and  j 
vole  equal  to  one-half  the  number  of  regular  and  life  membert,  givd 
by  proxy  or  presence,  shall  be  cast,  a  majority  electing. 

Sec.  5,  Associate  members  shall  be  elected  from  officers  of  the  Ann] 
Revenue  Marine,  foreign  officers  of  the  Naval  and  Military  professiocl 
and  from  persons  in  civil  life  who  may  be  interested  in  the  purposes  a 
the  Institute. 

Sec,  6,  Those  entitled  to  become  associate  members  may  he  elected  lil 
members,  provided  that  the  number  not  officially  connected  with  tfai 
Navy  and  Marine  Corps  shall  not  at  any  time  exceed  one  hundred  (too] 

Sec.  7.  Associate  members  and  life  members,  other  than  those  entitle 
to  regular  membership,  shall  be  elected  as  follows;  "  Nominations  shall  In 
made  in  writing  to  the  Secretary  and  Treasurer,  with  the  name  of  tlM 
member  making  them,  and  such  nominations  shall  be  submitted  to  Utt 
Board  ol  Control,  and,  if  their  report  be  favorable,  the  Secretary  aoi 
Treasurer  shall  make  known  the  result  at  the  next  meeting  of  the  Insti- 
tute, and  a  vote  shall  then  be  taken,  a  majority  of  vote«  cast  by  meal' 
bers  present  electing. 

The  Proceedings  are  published  quarterly,  and  may  be  obtained  by 
non-members  upon  application  to  the  Secretary  and  Treasurer  at  An* 
napoUs,  Md.  Inventors  of  articles  connected  with  the  naval  profession 
will  be  afforded  an  opportunity  of  exhibiting  and  explaining  their  invea-< 
tions.  A  description  of  such  inventions  as  may  be  deemed  by  the  Board 
of  Control  of  use  to  the  service  will  be  published  in  the  Proceedings. 

Single  copies  of  the  Proceedings,  $1.00.  Back  numbers  and  cotnplet« 
sets  can  be  obtained  by  applying  to  the  Secretary  and  Treasurer,  An- 
napolis, Md. 

Annual  subscriptions  for  non-membefs,  $3.50.  Annual  dues  for  mem- 
bers and  associate  members,  $3.00.     Life  membership  fee,  $30.00. 

All  letters  should  be  addressed  to  Secretary  and  Treasurer,  U.  S.  Na 
Institute,  Annapolis,  Md.,  and  all  checks,  drafts  and  money  orders  shoot 
be  made  payable  to  bis  order,  without  using  the  name  of  that  officer. 
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GENERAL  ELECTRIC  COMPANY. 

CONIPLETE 

Eleetrie  liight  and  Pouuer  Plai 

F  O  K 

WAR  VESSELS.  STEAMSHIPS,  YACHTS 
DOCKS.  WHARVES.  &c. 

Our  Marine  Generating  Set  with  Engine  and  Dynamo  on  tl 
Base  is  the  most  Compact  and  Perfect  Marine 
Electric  Light  and  Power  Plant. 

Search  Lights,  Dock  Hoists,  Fans,  Yentilators,_^ 
IncaQdescent  Lights,  Arc  Lamps,  etc. 

MAIN  OFFICE,    -    -    SCHENECTADY.  N. 

SALES  OFFICES  IN  ALL  LARGE  CITIES  IN  THE  UNITED  STATES. 

Orford  Copper  O 

ROBT.  M.  THOMPSON.  President. 
No.  99  JOHN  STREeT,  NEW  Y( 

(CONNER' OLIFF  STREET.) 


COPPER  INGOTS, 
WIRE  BARS  AND  CAKE 


Nickel  and  Nickel  Oxides 

FOR  USE  IN  PREPARING   NICKEL  STEEL 

FOR  ARMOR  PLATES 

(10) 


SCOVILL  MANUFACTURING  CO. 


'WAXERBURV,  CONN. 

U.  S.  A. 


Sheet  Brass,  Copper,  and  Nickel  Silver, 

FOR  Cartridge  Shells  and  Bullet  Covers. 


Copper  and  German  Silver  Wire  for  Electrical 

Purposes. 

Gilt  Buttons  for  the  Army  and  Navy. 


(!!» 


Cosis  Less  than  ONE  CENT  a  Cup. 

Baron    von   Liebig,  one    of    the   lt«st 
known  writers  on  dietetics,  says: — 

'« It  is  a  perfect  food,  as  wholesome  as 

delicious,  a  Iwneficent  restorer  of   exhausted 
power  I  but  its  quality  must  be  good,  and  it  must 
be  carefully  prepared.    It  is  highly  nourishing 
and  easily  digested  and  is  fitted  to  repair  wasted 
strength,  preserve  health,  and  prolong  life,    ll 
agrees  with  dry  temperaments  and  convales> 
cents:  with  mothers  who  nurse  thetr  children; 
with  those  whose  occtipations  oblige  them  to 
undergo   severe   mental   strains:     with   pub* 
lie  speakers,  and  with  all  those  who  give 
to  work  a  portion  of  the  time  needed  for 
sleep,   ll  soothes  IxJth  stomach  and  brain, 
and  for  this  reason,  as  well  as  for  others,  it 
is  the  best  friend  of  those  engaged  in  lit- 
erary pursuits. 

"Walter  baker  &  Company,  of  Dorchester,  Mass.,  U.  S.  A^hi 
given  years  of  study  to  the  skilful  preparation  of  cocoa  and  chocolate^ 
and  have  devised  machinery  and  systems  peculiar  lo  their  methods 
of  treatment,  whereby  the  purity,  palatabihty,  and  highest  Dutrient 
characteristics  are  retained.  Their  preparations  are  known  the  vrorld 
over  -id  have  received  the  highest  endorsements  from  the  medical 
practitioner,  the  nurse,  and  the  intelligent  housekeeper  and  caterer. 
Dietetic  and  Hy^ittiic  GasetU. 

Be  Sure  that  the  Package  Bears  our  Trade'Mark* 

I    WALTER  BAKER  &  CO.  Limited. 

DORCHESTER,    MASS. 


HOLLAND 
TORPEDO 

BOAT^ 

COMPANY 


100  Broiidway. 
NEW  YORK. 


Corcoran  Building, 
WASHINGTON,  D.  C. 


(ititi) 


-f    v*»^  IL- 


T^  Colonnade  Hotel, 

C.  T.  LINNARO  &  GEO.  AATHUR  CRUfMP. 

Cor.  15th  and  Chestnut  Streets^  PhiladelphI 

One  Block  from  Broad  Street  Station. 

Entirely   Remodeled,  Refitted  and  Refurotahed. 
Steam  Heal. 


BUBOPIAW  Plak ,. frOO  perds;  «.nl  upward. 

AmaroAS  Flam tS.:M>  per  dny  uiil  upward. 


RESTAURANT  (First   Floor,  Fifteenth   Street   Door] 
Unexcelled  for  convenience  of  location  and  beauty 

appointments. 

Cafe  (Chestnut  Street) — Especially  arranged  for  prom 
and  excellent  service. 


Western  Union  Telefj^raph  Co.         Public  Stenograplier. 
Office  Long  Distance  Telepiione.  Special  rates  to  Army  and  Navy  Offlci 


(Wb) 


SAN  FRANQ^O,  CALIFORNIA. 


BUILDERS  OF  CRUISERS. 

CHARLESTON, 
(^•^^i)    SAN   FRANOiabe 

OLYMPIA, 

Coast    Defense   Vessel    MONTEREY 
Battle-Sbjp   OREGON. 


I      William  H.  Horstmann  Company 

Fihb  and  Cherry  Streets  PHILADELPHU 

Military  Equipments 

CorrectacM  in  every  detail 
PRtCC  LISTS  ^  ttiorooKli  Icnowledge  of  the  Reg«i«tl«u 

ON  APPLICATION  ud  RequircBMBts  of  tbe  aervic* 


I 


(18) 


STANDARD 

1            TWO  IWILJ 

MfLITARY 

BOOKS. 

FREE^ 
IN  OKL 

Senil  for  our  Catalogue. 

Frcc  Fari 

T0W( 

Jtjitjk 

J« 

J  VST  OrXs 

"Campaign  of  Konigsratz." 

lt*nr««nAns.  Coagm 

vNcW  Eilltkili  nllti  AtlfiH) 

Ofi^ninf  to  «.«rttlel^^4| 

'•  C«v«lry  of  the  Ar«iy  of  Ih* 

*">  p«s«>.  vliii  Ij^^l 

Potomac." 

p'erfeci  cliiani  '''3^^^| 

"The    Signal    Corps   )n    the 

lied  M^^.  Niton  l^^H 

War  with  Spain." 

■ 

••Catechism  of  Court-Martfol 

w 

Duty." 

OKLAHOKA'Sl 

**  Lance  Line  Construction." 

ABE  WOI 

HUDSOhf-KIMBERLY  PUaUSHING  C0.|  KAI^ 

Pipe  -Threading  ai? 
Cutting  Mi 


Of  aU  sUca^ 


STEAI 


GAS   P 


HAND 


ALSO  PATK 
..  .1 


DIE-STOCKS  AND  VISES, 


SEND   FOR  CATALOGUE. 

D.  Saunders'  So? 


No.  66  Atherton  Street, 


YOI 


wn 


THE  ALLEN  DENSE  AIR  ICE  MACHINL 

-  -  UtMi 


Contains  only  air.    The  only  ice  machine  used  on  U,  S.  men-of-war. 
Demanded  by  the  Bpecifltntions  of  tbe  Navy  Department. 

H.  B.  ROELKER,  41  Maiden  Lane.  N.  Y. 

Desifiwud  Xusiktonr  ofScnw  Pn»p«llers.  {kmsiilting  And  Cojistraetitig' Enfioeer. 


The  California  Powder  Works, 

SAN  FRANCISCO*  CAL. 

MANUFACTURERS  OF 


*|^«^£XPLOSIVES 

Military  Powders — smokeless  and  ignition, 
Dynamite, 

Black  Blasting  Powder, 
Sliot  Gun  Cartridges. 


(SI) 


I 


1   1 


n 


PROCEEDINGS 

OF  THS 

U.S.  NAVAL 

Number  190 


